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The Physiology of Heat 


S. L. Osborne, B. P. E., M. 5. 


The application of heat and cold by physi- 
cians is one of the oldest forms of thera- 
peutics. Hot baths were common among the 
Romans and have been employed by the Japa- 
nese for centuries. However, there has been 
little differentiation between the effect of the 
heat and of the minerals contained in the 
water. The curative effects of the famous 
Kusatsu baths in Japan have been ascribed to 
the high mineral content of these natural hot 
springs. In this country the mineral content 
of the water is given major importance, and 
the idea that the heat also may play a dom- 
inant role in the therapeutic effect is of quite 
recent origin. It is impossible to consider 
the effects of heat and cold separately, since 
the surface of the body has a variable temper- 
ature and any given temperature, under cer- 
tain environmental conditions, may be classed 
as warm and under others as cool. Heat and 
coid, therefore, must be considered together 
as positive and negative aspects of the same 
subject which is still in need of careful an- 
alysis. That some physicians use heat in con- 
ditions where others prefer to use ice packs 
with equal confidence gives ample evidence of 
present chaotic conditions and the need for 
more careful study. 

Neither physiologists nor clinicians have 
analyzed the changes concerned, though many 
have attacked the problem. Among the earl- 
iest workers were James Currie (1797), 
Claude Bernard (1876) and Liebermeister 
(1875). To Currie we owe the first treatise 
on the use of water in the treatment of fever. 
As early as 1874 Rosenthal pointed out that 
blood in peripheral areas must have a very 
different temperature from that of the body 
cavities, and that considerable changes in deep 
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body temperature might result from vascular 
readjustments, with consequent alterations in 
the distribution of this cooled blood. This 
was verified by Liebermeister by caloric meas- 
urements and by Claude Bernard by direct 
measurements. They showed how far the 
peripheral temperatures were below the cen- 
tral temperatures. We now recognize that use 
of an organ involves increased temperature 
with a corresponding fall in some other part 
of the body. In spite of this early work, 
however, it has been generally held that a 
temperature of 98.6 F. exists throughout the 
body and that lower temperatures are found 
only on the skin surfaces. Benedict and 
Zondek in 1919 demonstrated this error and 
also Bazett and McGlone in 1927. Neyman 
and Osborne in 1934 in a study of the physi- 
ology of artificial fever showed the variations 
of temperature in various parts of the body 
including the spinal cord and brain. Bierman 
has also reported on the differences found in 
various parts of the body. 

Thomas Lewis and associates have shown 
that temperature variations may modify not 
only vasomotor tone but also reactions to 
stasis. Lewis considers these alterations as 
probably due to some chemical change, such 
as the production of a histamine-like sub- 
stance. However, Austin and his collaborators 
have demonstrated that temperature changes 
produce profound alterations in the acid-base 
equilibrium of the blood. It therefore remains 
questionable whether such acid-base changes 
in the blood or tissues might not account 
for some of the vascular changes ascribed by 
Lewis to a histamine-like substance, even 
though the latter may be involved when the 
temperature changes are injurious. 

Variations in thermal conditions must be 
considered from several points of view. Tem- 
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perature measurements indicate the intensity 
of heat at any given point; the amount of 


heat in calories required to produce any - 


change in intensity depends on the heat 
capacity of the tissues; the maintenance of 
different temperatures at different places de- 
pends on the rate of gain or loss of heat at 
the places concerned, their distance from one 
another, and the heat conductivity of the in- 
tervening tissues. The heat capacity of the 
tissues is high (about 0.8; for example, 1 
calorie raises the temperature of 1 gram of 
tissue 1.44 F.) so that they, like the water 
of which they largely consist, can absorb con- 
siderable quantities of heat with compara- 
tively small changes in temperature. The heat 
capacities of different tissues cannot be iden- 
tical, and in any tissue variations must occur 
with vascular changes. The vascular system 
also plays an important role in the conduction 
of heat and tends to prevent too great differ- 
ences in temperature in different parts of the 
body. It allows tremendous variations in 
thermal conductivity to be brought about in 
such tissues as the subcutaneous fat and prob- 
ably in the dermis, so that these tissues may 
serve as good insulators on exposure to cold 
and yet not interfere to any great extent 
with heat loss under warm conditions. These 
tremendous variations of thermal conductivity 
according to the vascularity have to be remem- 
bered when heat is used as a therapeutic 
agent. 

The tissues are to some extent transparent 
to rays of radiant heat which may be trans- 
mitted some distance with only gradual 
absorption varying with the wavelength. 

Radiant energy in the nature of infra-red, 
to which the body is frequently exposed, is 
classified into visible light with wavelength of 
4,000 to 7,080 angstroms, near infra-red 7,080 
to 15,000 angstroms, and far infra-red from 
15,000 to 30,000 angstroms. The body tissues 
vary in their transparency to these two groups 
of infra-red radiation. The greatest trans- 
mission through the tissues occurs in the near 
infra-red at about 11,500 angstroms. These 
variations cause considerable differences in 
the penetration of radiant heat from different 
sources. 

The wavelength of radiant heat is deter- 
mined by the absolute temperature of the 
source and is shorter the higher the tempera- 
ture (Wien’s displacement law). Infra-red 
derived from such sources as lamps with a 
dull red glow predominate in the far infra-red 
band while infra-red radiation from sources 
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such as luminous light occur chiefly in the 
near infra-red region. 

Some idea of the magnitude of the thermal 
values concerned may be obtained by consider- 
ing thermal equilibrium under basal meta 
bolic conditions, when about 40 large calories 
are produced per square meter per hour and 
most of this heat is lost from the surface. 
This implies a loss of about 1 millicalorie per 
square centimeter per second, which according 
to L. Hill may be supposed to imply a loss of 
some 4 millicalories per square centimeter per 
second from exposed parts, and a correspond- 
ingly smaller amount from clothed parts. On 
the exposed areas a loss of about 0.25 calorie 
per square centimeter per minute may be as 
sumed; the heat produced locally must be 
small and the heat lost must therefore be 
carried by the blood stream; under normal 
conditions the blood probably leaves the sur- 
face with a temperature of about 91.4 F; 
if the mean temperature of the bood from 
the muscles, abdomen, et cetera, is considered 
98.6 F., this amount of heat would imply the 
cooling of about 0.97 cubic centimeters of 
blood per minute per square centimeter of sur- 
face. In a warm room with surface tempera- 
ture between 93.2 and 95 F. the blood may be 
cooled to only 95 F., and to maintain the same 
heat loss the blood flow would have to be twice 
as rapid. In a moderately cold room with a 
surface temperature of 84.2 to 86 F., the blood 
flow would have to be only 0.04 cc. per square 
centimeter per minute. In changing thermal 
conditions the heat flow is determined by the 
relation of the conductivity to the heat ca- 
pacity. 

The rate of penetration of temperature 
changes is relatively slow; the heat capacity of 
the tissues is so high that relatively large 
quantities of heat have to be transported be- 
fore the temperature is greatly altered. 

The temperature limits beyond which the 
tissues are damaged may be roughly stated. 
Local baths of 113 F., according to Bazett, 
may be employed for short periods without 
any danger of persistent injury, but if baths 
are employed for an hour or more an edema 
lasting 12 to 24 hours may be noted. If 
circulatory changes are present the injurious 
influence of heat may be noted at about 1076 
F. Low temperatures applied for a short 
time, unless freezing has taken place, give 
little evidence of injury. Injury from freez- 
ing appears to be due to the crystalization of 
water. On the other hand, long-continued 
cold above freezing is injurious. The 
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tion of trench foot with edema and neuritis 
seen in the war is a case in point. The urti- 
carial reactions and hemoglobinuria may be 
induced in some subjects by exposure to 
temperatures of 64.4 F. Lewis and Landis 
have demonstrated that mere reduction of the 
surface temperature below 64.4 F., even in 
normal subjects, after several minutes causes 
some vascular dilatation probably of mild in- 
flammatory origin. 

Vasomotor Changes: When heat is used, 
the blood vessels become dilated and blood flow 
is increased. The rapid circulation increases 
the thermal conductivity of the tissues and 
distributes the heat over a very large area, 
in fact, through the whole body, and thus 
hinders the rise in local temperature. In 
contrast cold reduces the circulation and a 
marked fall of temperature of that part can 
occur. So in the use of heat when a local 
rise of temperature in a limb is desired and 
general systemic effects are contraindicated, 
the latter may be avoided to a large extent by 
immersing another limb in moderately cold 
water and so facilitating heat loss. 

The typical response to temperature changes 
is a vasodilatation to warmth and vasocon- 
striction to cold, in which arterioles, capil- 
laries and veins are involved, and this re- 
sponse results in a considerable local increase 
or decrease in the blood flow. These changes 
are partly effected through nervous reflexes 
and consequently may also involve distant 
areas not primarily affected by the tempera- 
ture change. The work of T. Lewis and his 
associates suggests that reflex vasodilatation 
to warmth at a distance is entirely dependent 
on the sympathetic nerve supply of the area 
involved. An increase in surface temperature 
from 78.8 F. to 107.6 F. or 114.8 F. increases 
the rate of blood flow some five to six times. 
A decrease in surface temperature below 64.4 
F. increases the flow in superficial skin vessels, 
but such increases are overbalanced by de- 
creases in flow in the deeper areas. 

Effect on Capillary Pressure and Fluid 
Interchange: It has been demonstrated that 
temperature changes have considerable effect 
on capillary pressure and consequently on the 
formation of tissue fluid. This fluid ulti- 
mately may leave the limb as lymph. The 
hypothesis has been advanced that fluid 
interchange between the blood and the tissue 
fluids depends normally on a simple physical 
balance between the hydrostatic pressure of 
the blood in the capillaries (a pressure which 
tends to filter fluid) and the osmotic pressure 
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of the protein colloids which, unable them- 
selves to pass the capillary wall, exert an 
attractive force on watery solutions of dif- 
fusible substances. This hypothesis has been 
supported by experimental evidence by Landis, 
who has demonstrated that the rate of fluid 
transfer is linearly proportional to this pres- 
sure difference. There appears little doubt 
that there is a transference of fluid from the 
bloodstream and that formation of lymph must 
be greatly increased by rise in temperature. 
McMaster has demonstrated this by injecting 
patent blue V into the skin of the volar sur- 
face of both arms. One arm was used as a 
control and the treated arm showed the 
lymphatic capillaries to be slightly wider. Dye 
entered them much more readily and seemed 
distributed farther in them, the area of lym- 
phatic capillaries injected occupied a wider 
circumference, the network seemed more 
richly injected. The dye escaped from the 
capillaries more rapidly. When, owing to a 
damaged capillary wall, protein has left the 
blood stream and has reached the tissue 
spaces, it is probably normally only returned 
to the circulation by the lymph stream. 

Changes in temperature have a profound 
effect on the blood. When blood is warm, the 
dissociation constants of the acid radicals of 
the proteins are increased to a much greater 
extent than is that of carbonic acid. In con- 
sequence, if blood is warmed under conditions 
where the total carbon dioxide content is con- 
stant, the proteins combine with much base, 
previously in the form of sodium, or potas- 
sium bicarbonate, the carbon dioxide thus 
freed is added to the free carbonic acid 
originally present, the acidity is greatly in- 
creased and the carbon dioxide tension is 
raised. These changes are great, causing an 
acidity comparable to the normal difference 
between arterial and venous blood. 

The venosity of the blood is affected by 
temperature which varies the balance between 
blood flow and tissue metabolism. On ex- 
posure to extreme cold the blood flow may be 
very slow and yet the loss of oxygen in the 
superficial tissues may be very low, since these 
tissues may have their metabolism reduced 
almost to zero; at somewhat higher tempera- 
tures metabolism again may be in evidence 
while the blood flow is still slow, and a con- 
siderable proportion of the oxygen may be 
removed. At the highest temveratures, 107.6 
to 118 F., mild inflammation exaggerates the 
blood flow to such an extent that, in spite of 
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a relatively high metabolism, venous blood 
from skin areas may be indistinguishable 
from arterial blood. In spite of the great 
changes in the venosity of the blood, the direct 
effects of the temperature changes on the 
blood far out-balance them. 

The activity of leukocytes in phagocytosis 
is probably greatly modified by temperature. 
The maximal velocity is reached at 104 F. 
Phagocytosis is delayed in areas exposed to 
local cooling. 

Any change in temperature has a profound 
effect on the metabolic changes of any tissue. 
Where this effect may be observed on isolated 
organs or on small cold blooded organisms, 
the change is such that these chemical changes 
are increased two or three times for a rise of 
18 F. 

The direct effects of temperature on meta- 
bolism are no doubt important to the tissues 
themselves, especially the skin, and the tem- 
perature may penetrate sufficiently to modify 
the activity even of muscle tissue. The warm- 
ing up of an athlete before a race is a case in 
point; the fact that warm weather is usually 
considered the best time for sprints supplies 
another instance. Conversely, the numbness 
of the surface and the partial paralysis of 
peripheral muscles, which become capable of 
only very slow movements in subjects exposed 
to cold is an example of the opposite change. 
These direct effects, however, often are not 
demonstrable in the total metabolism, since 
they are antagonized by direct reflex effects. 
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In warm blooded animals the direct effects 
of temperature changes are antagonized by 
reflex changes. On exposure to cold, though 
the metabolism of many areas is probably 
lowered, that of others is increased to a degree 
more than sufficient to counterbalance it; only 
after extreme exposure to cold and the fall of 
the body temperature as a whole, with de 
pression of nervous reflexes, can a marked 
decrease in metabolism be demonstrated. On 
exposure to severe cold the increase in meta- 
bolism is mainly muscular in origin and ig 
brought about by shivering or by the adoption 
of voluntary muscular movements by the in- 
dividual... The metabolic changes concerned 
with shivering may imply an increase of 100 
to 300 per cent; the muscles probably are con- 
tracting under conditions in which their me- 
chanical efficiency is particularly low and their 
efficiency as heat producers high. 

In estimating the value of heat in any in- 
tlammatory condition it must be remembered 
that the accompanying vascular dilatation 
tends to exaggerate fluid exudation so that 
heat may be contraindicated in conditions 
where the exudation may interfere with blood 
flow. If the rate of blood flow is the most im- 
portant factor, and this is not unlikely, under 
certain conditions, vascular constriction in re- 
sponse to moderate cold with a fall of capillary 
pressure might actually provide a more rapid 
flow and more favorable conditions than would 
vascular dilatation with considerable fluid 
exudation and consequent venous congestion. 


Thomas W. Hughen School for Crippled Children 


Port Arthur, Texas 


Margaret Hutchison* and Ruth Hays Cortelyou** 


For some time the people connected with 
crippled children activities in Port Arthur 
had wondered what could be done to help the 
children handicapped by cerebral palsy, for 
they did not fit into the public schools nor 
did the orthopedic clinic have anything to 


_ “Teacher, and **Physical Therapist, Thomas W. Hughen 
School for Crippled Children, Port Arthur, Texas. 


offer those who did not need immediate opera- 
tions. Then, on March 1, 1937, a special 
school for children handicapped by cerebral 
palsy was started in two small rooms at Saint 
Mary’s Hospital with eleven children attend- 
ing. The school was sponsored by the Port 
Arthur Society for Crippled Children with aid 
from the Division of Crippled Children of the 
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State Department of Education and the Port 
Arthur Independent School District. The 
idea was to give these badly handicapped chil- 
dren an opportunity to develop mentally as 
well as physically, with a program for aca- 
demic training and muscle training being car- 
ried on at the same time. The school ran for 
a five months’ period and enough improvement 
could be seen by this experiment to suggest 
its being continued. 

With the help of the entire community, a 
separate school was built during the summer 
of 1937 and in October it was dedicated in 
honor of Thomas W. Hughen who has done 
splendid work in the interest of crippled chil- 
dren over a period of years. The furnishing 
and financing of the school building is a story 
within itself and a true inspiration to any of 
the folks who think for a moment that it 
cannot be done. Although the school is called 
the Thomas W. Hughen School for Crippled 
Children, it is, at the present time, primarily 
interested in children handicapped by spastic 
paralysis. 

The Thomas W. Hughen School for Crip- 
pled Children is a day school with hours from 
eight-thirty to three-twenty five days a week. 
The Port Arthur Independent School District 
supplies the teacher; the Division of Crippled 
Children of the State Department of Educa- 
tion pays for the treatment of children eligible 
for state aid; the Port Arthur Society for 
Crippled Children is the governing power and 
responsible for all other financing. Parents 
are responsible for the transportation of chil- 
dren to and from school and for the boarding 
of out-of-town students. Unfortunately, the 
schoo] as yet has no dormitory facilities; how- 
ever, the boarding homes are approved by the 
State Child Welfare Department. 

As all work for crippled children centers 
around the Orthopedic Clinic, we urge appli- 
cants for the Hughen School to attend the 
Orthopedic Clinic before they apply for en- 
rollment. Children handicapped by cerebral 
palsy should have not only an orthopedic ex- 
amination but a neurological examination as 
well. After they have obtained their ortho- 
pedic examination, it is suggested that appli- 
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cants attend the Neurological Clinic held 
quarterly at the school; at that time complete 
laboratory tests are made. There are frequent 
check-up examinations by the orthopedic doc- 
tors and the neurologist. 

A case study is compiled when a child en- 
ters school and recorded changes made at the 
end of the year. The case studies include: 
general appearance, family history, general 
history, diagnosis, prognosis, social develop- 
ment and educational and remedial work. 

As the children vary in age it is impossible 
to have a group situation; therefore, most of 
the work must be individual. The method is 
that of unit teaching similar to that of the 
public school and is based on the Port Arthur 
Independent Public School course of study, 
with each child working according to his 
ability. A special effort is made to obtain a 
good foundation in academic work. 

One half-hour daily is devoted to a music 
class for the purpose of teaching music appre- 
ciation, actually to teach rhythin, and to im- 
prove speech through songs. Singing games 
are given for appreciation as well as co- 
ordination. 

Another half-hour period is devoted to oc- 
cupational and educational toys for the pur- 
pose of developing coordination and concen- 
tration. The toys are of the unbreakable 
construction type, such as color cones, made 
for preschool and kindergarten children. The 
children are timed on certain toys once a 
month to determine the amount of improve- 
ment. With a wide assortment of toys, the 
children do not tire of them. 

Each child receives a daily individual period 
of muscle training given by a physical 
therapist. Speech is stressed in the school- 
room as well as during the treatment period. 
A special effort is made in arranging the 
schedules to include the extra period of rest 
needed by cerebral palsy cases. 

The aim of the school is to give as well 
rounded a program as possible, to develop the 
child physically as well as mentally, and to 
broaden and improve the child’s attitudes and 
interests. 
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Infantile Paralysis 


Report of an Untreated Case 


Louis Alpert, M. D. 


The early or recent case of anterior polio- 
myelitis, as a rule, receives sufficient medical 
and nursing attention. The physician and 
public realize the necessity for immediate hos- 
pitalization and closely supervised conval- 
scent care. The old case, however, fre- 
quently is totally neglected because one may 
have assumed the attitude that as the patient 
has already adjusted himself to his infirmity, 
he is satisfied to continue that way. 

By reporting this case, I wish to illustrate 
that some cases are never too old to benefit 
from further treatment, if such treatment is 
indicated, and that “hope should always spring 
eternal” in the heart of the patient. 

Miss M. K., age 43, had her onset of the 
acute illness in 1901 at the age of 7. It was 
ushered in with headache, backache and stiff 
neck, and after she recovered from these acute 
symptoms, her legs felt heavy and collapsed 
under her and she was no longer able to walk. 





Figure 1. Gait patient used for past 35 years in 
getting around, and when first admitted to the 
Sanatorium. 


At this time she remained in bed for - five 
months. Eventually she learned to get about 
the house by crawling on her hands And knees. 
As she grew older she continued on this quad- 
ruped gait and even managed to do some of 
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the housework. In 1908, she was seen at a 
hospital in another state, where an operation 
upon the right hip was recommended, but the 
patient refused to have it done. In November 
1937, she began to have backaches, and upon 
reporting to the Harvard Infantile Paralysis 
Clinic in Boston, she was given a corset to 
wear. Upon the recommendation of Dr. Ar- 
thur T. Legg, she was persuaded to come to 
the Lakeville State Sanatorium for further 
care. 





Figure 2. Stretching of hip by overhead traction, 
applied continually except when receiving other 
physical therapy treatments. Note correction of 
flexion. 


On admission she showed contractures of 
both hips and also of the knees. The upper 
extremities were normal. Both knees showed 
callouses caused by the crawling gait. Figure 
1 illustrates the position this patient assumed 
when “walking.” 

Stretching of hip flexors was started imme- 
diately along with regular physical therapy, 
consisting of baking, massage and muscle 
training. A Soutters operation was per- 


formed upon the right hip as this seemed to - 


be more contracted than the left. The opera- 
tion consisted of stripping the hip flexors 
from their attachments on the anterior-su- 
perior spine of the ilium, thus allowing ex- 
tension of the hip. 

As soon as the operative wound healed, 
stretching was resumed. This was done man- 
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yally, one worker anchoring the buttock to 
the table and the other doing the stretching. 
In addition to this she received continuous 
overhead traction as shown in Figure 2. (It 
is important to apply overhead traction almost 
continually if patient can stand it.) After 
five months of such treatment, which also in- 
cluded stretching of the knee flexors, patient 
was given a pair of walking caliper braces, 
which were made in our own brace shop, and 
was started up, first using a walking chair 
and then crutches. 

The results were most gratifying to us and 
to the patient. She learned to walk on a flat 
surface first, then to get in and out of a chair 
by herself, and finally to walk up and down 
the ramp and climb stairs. She now can ap- 
ply her own braces, and without help get out 
of bed or a chair, and can walk for several 
hundred yards without fatigue. She feels as 
if a new lease on life was given to her. She 
was discharged home, and for the first time 
since the age of seven, which is now 36 years, 
she is able te walk upright without aid. 

Conclusion: This case of an old poliomyeli- 
tis patient, who for 35 years crawled on her 
hands and knees, and now at the age of 43 is 
able to walk again, is reported (1) because of 
the interest, and (2) as a reminder that the 
case is never too old or of too long duration to 
benefit from treatment if such treatment is 
indicated. 
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Figure 3. Patient standing with apparatus. Up- 
right position assumed for first time in 35 years. 


Physical Therapy in the Treatment of Fractures of the 
Upper End of the Humerus 


A. C. Schmidt, M. D. 


The most common fracture of the humerus 
in adults is through the surgical neck. The 
majority are impacted and comminuted, the 
head remaining intact. As a rule, the im- 
paction is only slight, which allows the angu- 
lation to be corrected when indicated. An- 
terior and lateral angulation are by far the 
most common deformities. Since the anterior 
angulation is more disabling, we should strive 
to correct it, if possible. 

The type of treatment which I am about 
to discuss was brought to my attention sev- 
eral years ago. 


425 East Wisconsin Avenue, Milwaukee, Wisconsin. 





Read before the Wisconsin Sea ema Ay Association meet- 


ing in Milwaukee, Wisconsin, November, 1938 


The methods to which I had been accus- 
tomed required the patient to remain in bed 
for weeks, or carry around a heavy and cum- 
bersome plaster shoulder spica, or have the 
arm placed in an abduction splint that re- 
quired adjusting quite frequently. 

A large percentage of fractures of the upper 
end of the humerus occur in the aged, who 
do not tolerate long bed confinement which 
is necessary when some form of traction is 
used. A heavy plaster shoulder spica fre- 
quently loads the patient down so that he 
prefers to remain in bed a large percentage 
of the time. 

The ideal treatment for this particular type 
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of fracture is one that necessitates movement 
of the extremity and also allows the patient 
to be up and about immediately after the 
injury. 

The purpose of this discussion is to bring 
to light the value of a treatment, which has 
been discussed previously but not widely used. 

Treatment: 

A. X-rays should always include anteropos- 
terior and lateral views. 

B. Correction of angulation: 

1. If less than 15 degrees of lateral angu- 
lation, no correction is necessary. In an ex- 
tremely old patient no correction is indicated, 
even though the angulation is much greater. 

2. The anterior angulation is more easily 
corrected, but if less than 10 degrees it does 
not require correction. 


3. If the patient is seen soon after the 
injury, gradual traction to the flexed elbow, 
with moderate pressure over the convexity, 
is frequently sufficient to correct the angula- 
tion. One-fourth grain of morphine aids in 
relaxing the muscles. 


4. Fractures with complete displacement 
and over-riding are not included in this dis- 
cussion as our series is not sufficiently large 
to include this type. 

C. Immobilization : 

1. A Jones’ collar and cuff supports the 
forearm, holding the elbow at a right angle. 


2. A triangular abduction pad, made of 
soft felt and covered with stockinet is placed 
between the arm and body with the apex of 
the pad fitting snugly in the axilla. A muslin 
strap, passing over the opposite shoulder 
pinned to the front and back of the pad re- 
spectively, holds the pad in place. 

3. The arm is immobilized by the side with 
a 6-inch elastic bandage encircling the arm 
and body. The elbow and forearm should be 
exposed, as we depend on the weight of the 
arm for continuous traction. When in bed, 
the back rest is elevated so that the torso 
makes an angle of 35 degrees with a hori- 
zontal plane. At no time is the patient to be 
in a horizontal plane. We prefer to have the 
patient out of bed during the daytime, but 
due to shock, et cetera, this is not always 
possible during the first few days. 

D. Physical therapy daily treatments: 

1. Shoulder exposed to infra-red heat for 
ten minutes. 


2. All bandages and supports are removed 
with patient in standing position. Any active 
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motion of the affected extremity causes spasm 
and pain; therefore, much care and time must 
be exercised when extending the elbow and 
allowing arm to fall to the side. Next, the 
abduction pad is removed. 

3. Effleurage to the elbow and shoulder 
for ten minutes to relieve pain and reduce the 
swelling. 

4. Circumduction exercises: 


(a) Patient is instructed to stoop grad- 
ually, supportip: himself by placing the hand 
(unaffected sitie) on the bed, carrying most 
of his weight on the leg (which is on the same 
side as the fracture) in order to obtain abdue- 
tion and forward flexion of shoulder. If the 
patient is cooperative, he may passively cir- 
cumduct the shoulder by moving the torso in 
a circular fashion, but if he is not able to do 
this, the arm should be slowly moved in a 
circular direction by the physical therapist. If 
the patient is skeptical and afraid that this 
maneuver may be painful, care must be exer- 
cised in carrying: out any change in position. 
Emphasize gradual motion and relaxation. 
About the fourth or fifth day, active motion 
begins to creep in, finally replacing passive 
motion completely in eight to ten days. 

5. The elastic bandage encircling the arm 
and body may be discarded after four weeks, 
and the abduction pad and Jones’ collar and 
cuff may be discarded a week to ten days later. 
At the end of four weeks, active abduction 
and forward flexion is encouraged. Active 
abduction, also passive abduction and external 
rotation, such as clasping the hands behind 
the head and climbing the walls with fingers, 
are to be continued until the maximum 
amount of motion is obtained. 

E. Duration of treatment: 

Hospitalization for a period of two weeks 
is suggested, but daily treatments for a period 
of four to five weeks is insisted upon. The 
patient may carry out circumductive exer- 


cises several times a day at home after the 


fifth week, but weekly visits are preferred 
for an additional three or four weeks. 

F. Conclusion: 

Limitation in abduction is usually in direct 
proportion to the existing lateral angulation, 
while limitation in rotation is in direct pro- 
portion to the degree of anterior angulation 
at the site of the fracture. 

-The end results obtained by this method of 
treatment are superior to similar cases treated 
by prolonged immobilization. 
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The Physiological Effects and Technic of Massage 


Gertrude Beard, R. N. 


To effectively apply massage it is essential 
to have (1) the fundamental knowledge of the 
anatomy of the area to be treated, (2) the 
function or physiology of the structures to 
which the massage is directly applied and also 
those adjacent thereto, (3) the pathology 
which is present and the processes by which 
repair occurs, (4) a thorough knowledge of 
the principles of massage, (5) skilful technic, 
and (6) the ability to apply this technic in- 
telligently in each particular case for which 
treatment has been prescribed. 

Until recently the value of massage, as with 
many other forms of treatment throughout 
the history of medicine, has been based largely 
upon its clinical results rather than upon def- 
inite physiologic evidence of its effects as 
observed in careful scientific research. Recent 
investigations, however, have given some very 
valuable evidence of the physiological effects 
obtained by massage. 


PHYSIOLOGIC EFFECTS 
Skin 

Massage produces a direct effect on the su- 
perficial layers of the epidermis. The openings 
of sebaceous and sweat glands are freed, and 
this, with the improved circulation, directly 
improves the function of these glands. This 
frequently is noticed in massaging a leg that 
has been in a cast for some weeks. 

According to Rosenthal' massage increases 
the temperature of the skin from 2 to 3 de- 
grees C. He found that neurasthenic persons, 
under similar conditions as normal individu- 
als, showed a higher increase in the tempera- 
ture of the skin, and women showed higher in- 
creases than men. He explained the differences 
by the fact that the entire nervous system, 
and thus the vasomotor nerves, is more easily 
stimulated in neurasthenics than in normal 
individuals and in women than in men. The 
increase in skin temperature is due to direct 
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mechanical effects and to indirect vasomotor 
action. 


Fat 

Rosenthal,’ in a series of experiments on 
animals to determine the effect of massage on 
fat tissue, applied vigorous massage manipu- 
lations upon part of the abdominal wall. He 
then made a series of microscopic studies of 
the massaged and unmassaged areas. These 
sections showed no change in the fat tissue, 
although the massage had been severe enough 
to cause frequent small hemorrhages. This 
would indicate that massage has no direct 
local effect on fat tissue. 


Blood and Lymph Circulation 


Mennell? considers that massage has two 
effects on the circulation—treflex and mechan- 
ical. According to Pemberton*® there can be 
little doubt that with massage the nervous 
system contributes, probably through the sym- 
pathetic division, to a reflex influence on the 
blood vessels of the parts concerned. He be- 
lieves that it is probable, therefore, that ves- 
sels within the muscular system or elsewhere 
are emptied during massage not by virtue 
alone of being squeezed, but also through this 
reflex action. 

Massage produces mechanical effects on the 
circulation by assisting the venous and lym- 
phatic return. This calls for little force, as 
a light touch will empty the superficial veins 
of the limbs. Mennell* points out that any 
attempt materially to assist the venous flow 
by massage is doomed to failure if the lumen 
of the vein has already been reduced to a 
minimum by muscular contraction around it. 
The first law of treatment to assist the venous 
flow should be to insure absolute relaxation of 
all muscles, not only in the part under treat- 
ment, but throughout the body. 

Carrier* has shown that light pressure pro- 
duces an almost instantaneous, though tran- 
sient, dilatation of the capillary vessels. 
Heavier pressure may produce more enduring 
dilatation. Microscopic observation of fields in 
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which only a few capillaries are open shows 
that pressure may cause nearly all the smaller 
vessels to become visible. 

Clark and Swenson, as quoted by Pember- 
ton,* made cinematographic studies upon the 
capillary circulation in the ear of a rabbit, 
utilizing a permanent window for observation. 
These studies demonstrated that following 
massage there is an increased rate of blood 
flow and a change in the blood vessel wall 
which is evidence by the “sticking” and emi- 
gration of leucocytes. 

Pemberton® states that microscopic observa- 
tion of fields in which only a few capillaries 
are open and hence in which only a few can 
be seen reveals that massage may cause almost 
all the smaller vessels to become visible be- 
cause of the blood flow created through them. 

Wolfson’ in his experimental studies on the 
effect of massage on blood flow in a normal 
limb found that massage caused a great ini- 
tial increase with a fairly rapid decrease to 
less than normal rate even before the end of 
stimulation. This seemed to be purely a me- 
chanical action, the initial rise being due to 
a forced evacuation of the blood vessels which 
was so complete that the blood flow stopped by 
the end of the manipulation. Immediately fol- 
lowing the cessation of the procedure the blood 
flow slowly returned to normal because it must 
not only resume flow but also fill the evacuated 
and compressed blood vessels. The actual vol- 
ume of blood, therefore, which passed through 
the limb during the period of stimulation and 
recovery was not actually greater than normal, 
but there was a more complete emptying for 
a short period of time, and therefore a greater 
supply of fresh blood was brought to the 
part. 

That massage increases the blood flow also 
has been proven experimentally by Rosenthal! 
and Brunton and Turncliffe.* 

Mosengeil’ repeatedly injected China ink 
into corresponding articulations of rabbits. 
One joint was massaged and the correspond- 
ing one left as a control. In the legs without 
massage the tendency of the colored material 
to pass upward was very slight but in those 
legs subjected to massage there was great 
absorption of the ink above the joint, in the 
intermuscular connective tissues and in the 
lymphatic glands. The lymphatics passing up 
to the glands were deeply stained black. 

Kellgren and Colombo* found that massage 
always had a sure and effective influence in 
increasing the rapidity of the absorption of 
substances injected into animals in all the 
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organs which can be subjected to manipula. 
tions—subcutaneous tissues, muscles, articula- 


.tions and serous cavities. The course which 


the injected substance followed during its 
absorption was always that of the nearest 
lymphatics and the glands into which they 
pass. Deep stroking probably was less effect- 
ive than the squeezing and rolling of muscles 
and subcutaneous tissue. 

Drinker and Field®; White, Field and 
Drinker”; Drinker and Field," and Weech 
et al.,'? show that lymph flow is increased by 
the application of massage. 

McMaster** also shows by experiments in 
which the limbs of normal individuals were 
massaged after intradermal dye injections 
that massage increased lymph flow. 


Muscle 


Pemberton® has shown that massage, even 
though vigorous, is not accompanied by eyi- 
dence of lactic acid production and acidosis 
that attend relatively mild active exercise of 
short duration, and it does not bring about 
the loss of acid and alkalosis that characterize 
the exposure of the body to external heat. 
Pemberton says this conclusion is of impor- 
tance because it seems to explain the value 
of massage to the exercised muscles of ath- 
letes. As it does not produce additional 
amounts of lactic acid, changes in the blood 
supply of muscle brought about by massage 
permit of more rapid removal of the lactic 
acid already contained in the muscle. 

According to Zabludowski, as quoted by 
Rosenthal,’ massage is of value in restoring 
muscular vitality. He found that when a maus- 
cle has been completely exhausted by repeated 
contractions in response to faradism, subse- 
quent rest had relatively little effect in restor- 
ing the power of contractility. He found that 
after kneading massage this power returned 
very swiftly, presumably because the waste 
products of muscular metabolism had been 
dispersed. 

Hartman, Blatz and Kelborn™ using dogs 
found that denervated muscles which were 
treated by daily massage over a period of 
seven to one hundred and ninety days showed 
a greater work capacity than untreated mus- 
cles. The massaged muscles were stronger than 
the controls in 62 per cent of the animals 
treated. There was considerable discrepancy 
between the comparison by weight and the 
comparison by function. 

Chor and Beard'® directed attention to the 
fact that a muscle may undergo considerable 
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wasting and yet if fibrosis is at a minimum 
and the circulation and nutrition good, this 
small muscle may show greater power than 
a muscle of greater weight which weight, 
however, is due to overgrowth of fibrous tis- 
sue and undesirable by-products of dysfunc- 
tion which interfere with the function and 
regeneration of the rcmaining healthy muscle 
fibers. 


Muscle Atrophy 


Lovett?® recommends massage in the treat- 
ment of infantile paralysis to improve the 
nutrition and tonicity of the muscles and thus 
probably retard and diminish the atrophy. 

Chor and Beard"? studied the effects of mas- 
sage on atrophy of denervated muscles in 
macacus rhesus monkeys. The sciatic nerve 
ina group of animals was sectioned bilaterally 
and sutured immediately. Both lower extremi- 
ties were placed in plaster of paris casts in 
the position of slight flexion of the knee and 
plantar flexion of the ankle to prevent stretch- 
ing of the paralyzed muscles. After a period 
of two weeks one extremity received daily 
treatment consisting of gentle stroking and 
kneading massage for five minutes and ten 
passive movements at the knee and ankle 
joints. At the end of four weeks’ treatment 
the gastrocnemius soleus muscles from each 
leg were removed and weighed. The very 
slight difference in the amount of atrophy 
which was found in the treated muscles as 
vompared to those untreated leads us to be- 
lieve that muscle atrophy continues up to six 
weeks following nerve section despite early 
treatment by massage and passive movement 
therapy. 


Regeneration of Muscle 


In another experiment Chor and Beard’ 
studied the effects of massage and passive 
movement therapy upon regeneration of par- 
alyzed muscles. Two groups of animals (maca- 
cus rhesus monkeys) were subjected to uni- 
lateral section of the sciatic nerve. These 
nerves were immediately sutured to assure 
good alignment for regeneration. After a rest 
period of four weeks during which time splint- 
age of the paralyzed muscles was accomplished 
by immobilization in a plaster cast with flexion 
at the knee and plantar flexion at the ankle, 
one group received daily massage and passive 
movement therapy as in the previous experi- 
ment, and the paralyzed muscles of the other 
group of animals were kept at complete rest 
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by immobilization. After a period of time 
varying from two months in some animals to 
six months in others the muscles were exam- 
ined. The marked recovery of muscle weight 
in those animals treated by massage and 
passive movement as compared with those 
given complete and prolonged rest was well 
demonstrated. In addition to this quantitative 
effect the muscles which were kept at rest 
showed extreme fibrosis and tendency to con- 
tracture. Fibrosis of the joints also was 
marked. The massaged muscles, however, 
were supple and elastic and there was con- 
siderably less fibrosis and adhesions than in 
the muscles which were immobilized. 


Nervous System 


The effect of massage on the sensory nerves 
differs greatly according to the kind of manip- 
ulation, the strength and the duration. Slow, 
gentle, and rhythmical superficial stroking 
massage should have the effect as described 
by Mennell.2, When we watch the nervous, irri- 
table twitching of a neurasthenic slowly pass 
off as we give superficial stroking massage, 
see the anxious facial expression change to 
one of repose, and finally hear the regular deep 
breathing of sleep—we cannot doubt the re- 
flex action of the massage we have given. This 
indicates that massage has an effect upon the 
sensory, and perhaps on the motor nerves. 
not only locally but also on the central nervous 
system. 

Rosenthal! emphasizes the fact that the me- 
chanical stimulation of a motor nerve often 
causes contraction of the muscle, even when 
the electrical irritability is greatly reduced. 
The motor as well as the sensory nerve be- 
comes fatigued by mechanical stimulation of 
sufficient duration and intensity. This effect 
should be remembered when applying massage 
in infantile paralysis. 

Bucholz** points out that frequently a ma- 
nipulation which causes pain at the beginning, 
if continued over a sufficiently long time, acts 
with a benumbing and relieving effect. Rosen- 
thal’ in measuring the effect of massage upon 
the sense of localization with the esthesiometer 
found that after a few minutes of manipula- 
tion, the stimulus threshold was markedly 
raised, while:the sharpness of that sense was 
much impaired for about ten minutes. 

A sensory nerve can be stimulated not only 
at its termination but also along the nerve 
itself, especially at places where the nerve is 
near a bone, or at the exit of a bone canal, 
such as the ulnar nerve passing over the in- 
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ner condyle of the humerus and the supraor- 
bital at its exit. Vibratory massage on these 
points first causes pain, which will diminish 
if the stimulation is continued. Therefore, this 
type of massage may be of use in the treat- 
ment of neuralgia. 


Metabolism 


Bendix'® and Voight” observed an increased 
excretion of nitrogen during the twenty-four 
hour period in which general massage was 
administered and this heightened excretion of 
urinary nitrogen continued decreasingly for 
several days after the administration of mas- 
sage. 

Eccles** found an increased output of uric 
acid on the days during which massage is 
given. Leber and Stuve*? reported an increase 
of from 10 to 15 per cent in the oxygen con- 
sumption and carbon dioxide production fol- 
lowing either a general or abdominal massage. 
Kost®* and Schneider** found in contrast to 
Leber and Stuve that oxygen consumption was 
not influenced by massage unless associated 
movement was induced. 

Diuresis following massage has been ob- 
served by Herzheimer et al.2° and Pemberton 
and his coworkers.** Cajori et al.2’ found the 
increased volume of urine noticed by others, 
especially after abdominal massage, and oc- 
casionally there was a true diuresis. In their 
work the excretion of acid was not observed 
to be altered after massage, and there was no 
disturbance of the acid-base equilibrium of 
the blood. An increased rate of excretion of 
nitrogen, inorganic phosphorus and sodium 
chloride was observed more frequently follow- 
ing massage than during the contro] period. 
The rate of excretion of creatinine was ap- 
parently not influenced and in no case was 
creatinuria induced. These workers concluded 
from experiments that massage has no imme- 
diate effect or great influence on general 
metabolism per se. 

Cuthbertson** reviewed the lite. - ure on the 
effect of massage on metabolism. He states 
that the impression is gained that the great 
majority of observers have failed to demon- 
strate any detectable influence of massage on 
metabolism, with the possible exception of the 
diuresis and an occasional increase in nitro- 
gen output. He also states that even this in- 
creased excretion of water and nitrogen has 
been attributed to the physical influence of the 
increased lymph flow, and is not an indication 
of any increased catabolism. 

In his own experiments Cuthbertson?* noted 
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that this temporary diuresis occurred inde 
pendently of the application of abdominal 
massage and was, therefore, independent of 
the diuretic effect of abdominal pressure which 
Bazett** et al. have noted. Cuthbertson?* algo 
states that in general no defined effect on the 
pulse rate was noted and there was no altera- 
tion in the systolic or diastolic arterial pres 
sure. Cuthbertson** states that when massage 
was used as a means to prevent the evils of 
rest, more definite evidence was available from 
the clinical as well as from the metabolic 
standpoint. His experiments were concerned 
with the influence of massage on the metab- 
olism of sulphur, nitrogen and phosphorus of 
convalescing fracture cases, whose muscles and 
bones had been atrophied by the disuse from 
the injury. The subjects were children recoy- 
ering from osteotomies performed for the cor- 
rection of bony deformities or from fractures, 
and adults convalescing from the fracture of 
long bones. Massage in these cases was usually 
supplemented for the first three days by pas- 
sive movements and after that active move- 
ments were added. In these experiments 
these manipulations affected only the joints 
and soft tissue of the injured limbs. The mas- 
sage was given for 20 minutes. It was found 
that massage even when applied for 20 min- 
utes to such cases, and even when not sup 
plemented by passive or active movement, 
generally caused a diminished urinary excre- 
tion of sulphur, nitrogen and phosphorus. 


Blood 


Mitchell* showed that in both health and 
anemia the red cell count is increased after 
massage. Schneider and Havens*: showed that 
abdominal massage will increase the hemo- 
globin and red blood cell count in blood taken 
from the finger at ordinary barometric pres- 
sures. : 

Pemberton® states that massage unquestion- 
ably increases the hemoglobin and red cells 
of the circulating blood. 

Lucia and Rickard*? found that massage 
consisting of gentle but firm stroking of a 
rabbit’s ear at the rate of 25 strokes per min- 
ute for five minutes caused a local increase in 
the blood platelet count. 


Bone 


Key and his coworkers** conducted an ex- 
periment to determine the effect of heat, mas- 
sage and exercise upon local atrophy of bone 
induced by disuse. Both lower extremities 
were placed in a cast which was bivalved and 
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removed during treatment. One extremity was 
ysed as control; the other was given massage 
ten minutes twice daily for six weeks. Roent- 
genograms were taken before and at the end 
of the experiment and comparison showed that 
the atrophy was of practically the same de- 
gree in the controls and in those which were 
massaged. They concluded that short periods 
of heat, massage or active exercise had little, 
if any, effect on the local atrophy of bone 
which occurs by immobilization in a plaster of 
paris cast. 

Blair** offers a theory that alternating 
ischemia and hyperemia maintain normal cal- 
cification of bone and aid in healing of frac- 
tures. He believes hyperemia causes decalcifi- 
cation of bone, a striking example being the 
atrophy of the bones in the hand during the 
course of an infection in this region. Ischemia 
or decrease in circulation favors calcium depo- 
sition as is shown in syphilitic osteitis with 
its accompanying bone sclerosis based on the 
obliteration of the terminal arteries and con- 
sequent ischemia. He states: “After massage 
the skin is warm and the part to which this 
treatment has been applied gives every indica- 
tion of an increased blood flow. It would seem 
that massage is not indicated before complete 
union has taken place and all bone atrophy 
has disappeared.” 

It s evident that massage has certain defi- 
nite physiological effects. The various forms 
of massage differ in their actions and every 
physical therapist should be able to give a 
reason for each massage movement used dur- 
ing a treatment, why one movement is given 
in preference to another in that particular 
instance, what effect is anticipated and how 
that effect is obtained. In order to do this it 
is necessary to keep in mind the nature of the 
tissues to which treatment is applied and to 
use the hands thoughtfully and in the proper 
manner to accomplish the desired effect. 

Mennell? states that massage has three ef- 
fects, those secured by reflex, by mechanical 
means and by reflex response to mechanical 
stimulation. The effect obtained will depend 
upon the type of movement and the technic of 
application. While massage will not build up 
muscle strength it is an important factor in 
removing waste products from muscle and as 
a means to an end to prepare for voluntary 
muscle contraction and the return of function. 


TECHNIC OF MASSAGE MOVEMENTS 


Mennell? classifies all massage movements 
under three simple headings: stroking, com- 
pression and percussion. 
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Stroxing 


A stroking movement consists of the pas- 
sage of the hand over a somewhat extended 
area of the body and as contrasted to com- 
pression or percussion is one in which the 
pressure is more or less constant throughout. 
Any degree of pressure may be executed vary- 
ing from the lightest possible touch to very 
deep pressure. 

1. Superficial Stroking—Superficial stroking 
massage, according to Mennell,? aims only to 
produce a reflex effect. To accomplish this it 
is necessary that the movement be performed 
slowly, gently and rhythmically. This is a 
simple form of massage but is difficult to per- 
form and requires a certain skilful technic of 
application to obtain the desired soothing re- 
flex effect. To attain this technic requires long 
practice with careful attention to the follow- 
ing four points: 

(1) The time of the movement is slow so 
that it can be rhythmical. A satisfactory rate 
of movement may be established by repeatedly 
stroking the average adult from hip to toe at 
the rate of 10 or 12 strokes per minute. The 
rate of speed must be constant throughout the 
movement while in contact with the skin and 
while in the air for the return movement. 
When stroking an entire extremity the move- 
ment should be carried beyond the end of the 
extremity before the return in the air is 
begun. 

(2) Direction—The movement may be 
given in either the centripetal or centrifugal 
direction as the pressure is so light that it 
does not directly affect the circulation. In fact, 
the wishes of the patient may be followed as 
to which is the most restful and soothing to 
him. Usually this is in the centrifugal direc- 
tion especially if there is a perceptible growth 
of hair on an extremity, it naturally falls in 
this direction and the movement against this 
is unpleasant. The direction of the movement 
once established must be continued through- 
out the treatment. 

In certain instances especially when the pa- 
tient is apprehensive and sensitive areas are 
to be massaged it may be of advantage to 
change from superficial stroking to deep strok- 
ing by gradually increasing the pressure. In 
such a case the superficial stroking should be 
given in the centripetal direction. 

(3) Pressure—The pressure must be very 
gentle as we are striving only for a reflex 
effect. The contact of the hand with the skin 
at the beginning and end of the movement 
must be so gentle and gradual that it is almost 








- 


72 Tue PuysiorHerapy Revirw 


imperceptible to the patient. The hand must 
be entirely relaxed and under perfect control 
so that its entire palmar surface will be in 
contact and conform to the contour of the 
area to be massaged and so that the pressure 
is equal at all points. 


(4) Rhythm is essential to secure an even 
stimulus. It is secured by making the time 
identical between the beginning and end of 
each stroke and between each stroke. It is 
difficult to explain the reason for the differ- 
ence between the soothing effect when massage 
is given with perfect rhythm and when rhythm 
is not observed in the movements. This, how- 
ever, can easily be demonstrated. Perfect 
rhythm can be attained only by the physical 
therapist assuming a comfortable relaxed po- 
sition of the entire body. If standing facing 
the patient at his right side, the physical ther- 
apist’s left foot should be advanced quite well 
forward. A swinging movement by flexing and 
extending the knees and ankles with very little 
movement of the hips or back maintains good 
balance and permits freedom of movement and 
relaxation of the arms and hands. 

When learning rhythm it may be of assist- 
ance to count in rhythm and time the move- 
ments to the count. Relaxation of contracted 
muscles may be obtained and muscle spasm 
overcome through the reflex response to super- 
ficial stroking when correct technic has been 
employed. 

2. Deep Stroking—Any stroking movement 
which is given with sufficient pressure to pro- 
duce other than a reflex effect is classified as 
deep stroking even though the pressure may 
be very slight. The purpose of deep stroking 
massage is by its mechanical effect to empty 
the veins and lymphatic vessels and to hasten 
their contents in physiologic directions. The 
essentials for this type of massage are (1) to 
have the patient’s muscles relaxed; (2) to take 
advantage of gravity; (3) to make the pres- 
sure deep but not too heavy, and (4) in the 
direction of the venous flow. It is important 
to have all the muscles of the area to be 
treated and those proximal to it relaxed, as 
a contracted muscle will lessen the lumen of 
the veins and defeat the chief purpose of this 
type of massage. Superficial stroking may be 
used as a preliminary to deep stroking to gain 
relaxation of the muscles. To obtain complete 
relaxation the patient must be in a comfort- 
able recumbent position. The patient should 
be recumbent during massage to any area of 
the body with the exception perhaps of the 
hand or forearm when there is no edema to 
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deal with and the muscles of the arm and 
shoulder are functioning normally. Under 
these conditions the patient may be seated at 
a small table of a height to give comfortable 
support at the elbow with the forearm and 
hand resting on the table. The physical ther- 
apist is seated opposite on a stool or chair 
which permits free movement of the arms, 
When the muscles are relaxed, forceful or 
extremely heavy pressure will not be required 
as the venous pressure is slight. In normal ac- 
tivity the voluntary contraction of the muscles 
is sufficient pressure to secure the flow of blood 
and lymph. The use of the term deep stroking 
does not necessarily imply that force should 
be used; the pressure required may be very 
slight and will vary according to the bulk and 
condition of the muscle to be treated. The 
term is used in contrast to superficial strok- 
ing which has only a reflex effect. The hands 
must be relaxed and conform to the contour 
of the area under treatment so that the pres- 
sure is transmitted to all the structures under 
the hand. The movement must be gentle yet 
firm. Muscles and blood vessels are delicate 
tissues and the physical therapist should con- 
stantly keep in mind the structure of the 
tissues under her hands. If this is given con- 
sideration it is evident that forceful or heavy 
pressure is not only unnecessary but may even 
be harmful. The pressure must be even 
throughout the movement. Too heavy or un- 
even pressure may cause a protective reflex 
contraction and reduce the efficacy of the 
movement. The muscle may be likened to a 
soft rubber tube filled with fluid and the move- 
ment is given to gently press this fluid along 
in the tube. With the patient recumbent the 
effect of gravity is eliminated and the venous 
and lymphatic circulation is favorably influ- 
enced. This may be further aided with eleva- 
tion of an extremity by means of pillows. 
Support must be given to the entire length 
of the extremity, not merely at the distal por- 
tion which might produce a strain on the 
intervening joints. 

The treatment of an extremity should begin 
with the proximal segment. If any obstruc- 
tion exists in this area it is similar to an 
attempt to empty a bottle while the stopper is 
in place. If the venous and lymphatic circula- 


tion of the proximal segment is not improved 
first, the circulation of the distal segment will 
be obstructed. The treatment of the distal 
segment should follow with a return to the 
proximal segment for the completion of the 
As in superficial stroking the 


treatment. 
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movement in deep stroking should be slow 
and rhythmical. There is no advantage in 
rapidity of movement as the flow of blood in 
the veins and the lymph in its channels is 
slow. The rate of movement as established for 
superficial stroking is applicable to deep strok- 
ing. This rate of movement should be prac- 
ticed by the physical therapist until it is auto- 
matically carried through all treatment. Only 
by establishing an even, slow rate of speed 
can perfect rhythm be accomplished. The 
movement of the hands in good rhythm has 
been likened to a motor set for a certain rate 
of speed. 

The direction of the movement in deep 
stroking is centripetal. The hand should be 
kept in contact after the upward stroke and 
returned to the distal portion of the area 
being treated. The pressure of this return 
movement should be the same as that used in 
superficial stroking, and the deep stroke re- 
peated without any interruption of contact or 
change in the rate of speed. 

The objective in deep stroking is a mechan- 
ical effect. This does not mean that the re- 
flex effect cannot be utilized merely because 
the pressure is increased but only that it may 
be disregarded provided that the reflex pro- 
duced is not adverse to the effect desired. If 
the movement is performed in such a way as 
to cause protective reflex response and a con- 
traction of the muscle, the mechanical effect 
on the flow of blood and lymph will be de- 
creased or entirely impossible. This illus- 
trates the effect of a reflex response to me- 
chanical stimulation. 


Compression Movements 


In compression movements as contrasted to 
stroking movements, the amount of pressure 
is intermittent. It consists of repeatedly 
grasping and releasing the tissues in the hand 
with varying degrees of pressure. This may 
be with a lifting, rolling or pressing move- 
ment. This type of massage aims to assist 
venous and lymphatic circulation, to hasten 
the removal of waste products from muscles 
in preparation for exercise, to remove prod- 
ucts of fatigue following exercise, to stretch 
contracted muscles, and to aid in overcoming 
adhesions. Compression movements may be 
classified as (1) kneading and (2) friction. 

(1) Kneading consists of grasping a part 
of a muscle or muscle group in the palm of 
the hand or with the fingers, or thumb and 
fingers of one or both hands and applying 
pressure, then releasing this pressure as pro- 
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gression is made to another area and the 
process repeated. Great care should be used 
in the performance of this movement to pre- 
vent pinching of the skin and superficial tis- 
sues. To avoid this, the pressure should be 
gradually reduced as the bulk of the tissues in 
the hand lessens. Kneading may be classified 
as palmar, thumb or digital according to the 
part of the hand used in the performance. The 
essential requirements for effective kneading 
are those required in deep stroking. Patient in 
a comfortable relaxed position; make use of 
the assistance of gravity; movements per- 
formed slowly, gently and rhythmically. 

Relaxation of the muscles is important for 
the same reasons as in the use of deep strok- 
ing. This form of massage is believed by 
some authors (Kellgren and Columbo)® to be 
more effective in bringing about absorption of 
substances within the tissues than deep 
stroking. 

In the application of a massage treatment, 
kneading and stroking movements should be 
used alternately, beginning always with 
stroking, gradually increasing in pressure and 
finishing the treatment. with stroking, gradu- 
ally decreasing in pressure. 

(2) Friction movements may be described 
as localized kneading movements and are simi- 
lar to kneading in that the pressure is inter- 
mittent. Friction usually is performed with 
the ball of the thumb or fingers. To perform 
the movement the thumb or fingers are kept in 
firm contact with the skin and the skin and 
superficial tissues are moved in a circular di- 
rection over the underlying structures. The 
purposes of friction movements are to loosen 
adherent skin, loosen scars, to free adhesions 
of deeper parts such as tendons of the hand 
or foot, over joints and to aid in the absorp- 
tion of local effusion. Friction may be per- 
formed with the thumb or fingers of one or 
both hands. The ball of the thumb or fingers 
of one hand may press deeply and keep firm 
contact on the area while the other hand mov- 
ing in small circles lifts the superficial tissues 
and presses them against the hand kept in 
contact in an attempt to stretch the adhesions. 
Over large areas friction may be performed 
with the “heel” of the hand. To obtain the 
fir:n contact with the skin which is necessary 
in applying friction it is important that no 
lubricant or powder be used on the skin. Care 
must be used not to apply friction for too long 
a period over one area or bruising and injury 
of the tissues will result. Friction movements 
should be followed by stroking or kneading 
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movements to increase the circulation and to 
aid in repair if adhesions have been loosened. 


Percussion 


Percussion has very little place in the treat- 
ment of pathological conditions so that we 
have considered only the stroking and com- 
pression movements. 

The selection of the correct massage move- 
ment and the technic of its application for the 
particular condition to be treated requires the 
physical therapist to have good judgment 
which will develop with thoughtful practice. 
To give intelligent treatment it is necessary 
to acquire a sense of touch which will enable 
one to determine the condition of the muscle. 
It is essential to know the feel of muscles 
when they are in spasm and to apply the type 
of massage which will obtain relaxation. When 
relaxation has been obtained massage should 
be given to improve the circulation, closely ob- 
serving to avoid any recurrence of spasm. 

Dosage of massage cannot be regulated en- 
tirely by any certain length of time which 
it is given but rather should be continued 
until the results desired for that treatment 
are obtained. 

The treatment of fractures and other injury 
requires the most careful application of mas- 
sage technic. Although there is some evidence 
that massage has no beneficial influence upon 
the repair of bone in fractures, many surgeons 
still believe that the skilful use of superficial 
stroking for its reflex effect may be beneficial 
in the very early treatment of injury because 
of the influence upon the muscles which makes 
possible earlier return of function. Relaxa- 
tion of muscle spasm may be obtained, edema 
overcome, and therefore the relief of pain ac- 
complished. Following this, gentle stroking 
for its mechanical effect will increase the cir- 
culation and carry off waste products. This 
together with relaxed movement will prevent 
the formation of adhesions and greatly aid 
the process of repair. 

The treatment in the later stages of injury, 
especially if early treatment has not been car- 
ried out, requires an entirely different technic. 
Adhesions and fibrosis of the muscles are al- 
ready present and deeper kneading must be 
used. The muscles must be lifted and manip- 
ulated in such a manner as to stretch the dense 
connective tissue and yet not to cause damage 
to the delicate muscle fibers. Deep stroking 
should be interspersed with the kneading 
movements to aid the circulation. Passive 


stretching of the joints will be necessary. 
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Kneading or friction should be applied over 
the joint while stretching to aid in stretching 
the ligaments and joint capsule and kneading 
over the muscles which may have become con- 
tracted from long immobilization and disuse, 
or stroking over the muscles to overcome pro- 
tective spasm. One long, slow, gradual 
stretch, held for a time in the position when 
the maximum range has been reached is most 
effective. Gentle friction should be applied 
over the joint as the return movement is car. 
ried through slowly and this followed by gen- 
tle stroking to all the muscles involved. Active 
movement then may be given. The physical 
therapist often may be able to determine by 
her sensitive touch which structures require 
stretching and where and when to use the deep 
kneading and friction movements. 

When active exercise is possible it should 
be preceded by a period of massage and fol- 
lowed again by massage. Several periods of 
exercise may be given in one treatment, each 
being followed by massage. By this technic 
a greater amount of exercise will be possible 
without fatigue of the muscles. 

The treatment of scars requires a special 
technic. No lubricant should be used when 
applying friction movements to loosen adher- 
ent scars. If the scar is dry, a lubricant may 
be applied after the friction has been given, 
using a stroking movement which should fol- 
low all friction to influence the circulation and 
to aid in the healing of the tissues which have 
been stretched. 

The use of massage for a spastic muscle is 
a question over which there has been consider- 
able controversy. Superficial stroking mas- 
sage will bring about relaxation of muscle 
spasm. Very little is known regarding the 
actual condition of the muscle itself in spas- 
ticity. It seems only rational to believe that 
fatigue products may exist in muscle which 
is in a state of overstimulation and that slow 
gentle stroking for its mechanical effect upon 
the circulation will aid in producing better 
function in such a muscle. 

In closing it should be emphasized that in- 
telligently applied massage has definite effects 
upon the physiological processes of the body. 
To obtain the desired effect requires a funda- 
mental knowledge of anatomy, physiology and 
pathology as well as a knowledge of the prin- 
ciples of massage. Adequate treatment by 
massage can be obtained only by the intelli- 
gent correlation of this fundamental knowl- 
edge with skilful technic. 
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Electrolysis 


A Discussion of Equipment, Method of Operation, Indications, Con- 
traindications, and Warnings Concerning Its Use 


Anthony C. Cipollaro, M. D. 


This article is prepared especially for those 
who are not familiar with the technic of 
application of electrolysis, the equipment and 
its uses. 

Electrolysis is far from being a safe pro- 
cedure in unskilled hands. Carelessness and 
ignorance when applied to electrolysis may 
cause injuries to the skin which are objection- 
able, disfiguring, painful and even, at times, 
dangerous. 

Electrolysis, incorrectly termed “surgical 
ionization,” involves the destruction or de- 
composition of tissues with the negative pole 
of a galvanic current. In chemistry the term 
electrolysis designates the decomposition of a 
chemical compound—that is, the separation of 
an electrolyte in solution into its constituent 
parts by a galvanic or direct current. Electro- 
phoresis, incorrectly termed “medical ioniza- 
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tion,” includes iontophoresis. When medica- 
ments are applied to the body either the 
positive or the negative pole may be the active 
electrode, depending on the drug used. The 
remaining indifferent electrode is used on 
some other portion of the body. Electrophore- 
sis may be utilized without the necessity of 
employing any drugs, MacKee' states that 
it is averred that with the negative pole there 
is vasodilatation and a softening effect on new 
formed tissue (scars), while with the positive 
pole there is vasoconstriction and hardening. 
Electrolysis is very useful for the treat- 
ment of certain conditions. In fact it is the 
only method for permanent and safe removal 
of unwanted hairs on various parts of the 
body. It is also the method of choice in treat- 
ing many other dermatologic conditions. 
Michel? in 1875 successfully cured a case of 
trichiasis by the use of electrolysis. 
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APPARATUS 


Any apparatus used for medical 
purposes has both advantages and 
disadvantages. It is well before using 





any new instrument to be especially 
familiar with the dangers. The ap- 
paratus employed by most American 
dermatologists consists of a 22% volt 
dry battery hooked up to a small rheo- 
stat, a milliammeter and two binding 








posts, plainly marked positive and 
negative. More elaborate apparatus 
has an off and on switch and also 
automatic reels for the cords. Cords 
leading from the binding posts are 
flexible and are made up of insulated 











fine copper strands. The active elec- 
trode is connected to the negative pole 
and consists of a needle holder and 
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needle. The dispersive or inactive 
electrode is connected to the positive 
pole, in turn connected to a sponge. 
The battery, rheostat, milliammeter, switch, 
binding posts and reels may be neatly mounted 
in a small box measuring approximately 12 
inches in width, 10 inches in depth and 6 
inches in height (Fig. 1). The wiring diagram 
of a typical electrolysis unit is given in Fig- 
ure 2. 

The needle holder should be light in weight, 
should be small and should grip the needle 
firmly. Some needle holders form a straight 
line with the needle. Others form a little 
more than a right angle to the needle. The 
latter holder is used by most dermatologists. 





Fig. 1—Electrolysis unit showing milliammeter, rheo- 
stat control, on-off switch and binding posts plainly 
marked for positive and negative (home-made equip- 


ment). 
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Fig. 2—Wéiring diagram of electrolysis unit. 


A spring contact on the holder for making 
and breaking the current is a little bit 
cumbersome and awkward to operate. Either 
an insulated needle or a fine blunt pointed 
steel needle may be used for the removal of 
hairs. The insulation on a needle reaches 
within 1 mm. of the end, serving to con- 
centrate the current at this point. Some der- 
matologists use platinum needles, but for the 
most part a steel needle is employed. Insu- 
lated needies have the advantage of causing 
less pain when a greater current is used. The 
point may be dull or sharp and is preferably 
rounded. The smallest and lightest 
needle obtainable is generally employed. 

The dispersive or inactive electrode 
consists of a handle, insulated by wood 
and attached to a sponge which is held 
in the patient’s palm. Some physicians 
prefer to have the patient dip the hand 
in a saline solution, which is contained 
in a metal basin, in turn attached to 
the positive binding post of the ap- 
paratus. The milliamperage ordinarily 
employed varies between 0.25 and 1. 
For special conditions up to 2 milli- 
amperes may be used. The milliamper- 
age is controlled by a small rheostat 
and may be read on the milliammeter 
(Fig. 1). 

When using electrolysis for epilation, 
forceps which are light and flexible 
and which have a smooth grasping sur- 
face and tapering blunt points are pre- 
ferred (Fig. 3.) 
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Every operator must be familiar with the 
method of testing his apparatus for polarity. 
This is done by attaching the needle to what 
is believed to be the negative pole. The sponge 
is attached to the positive pole. Then the two 
are inserted into a vessel containing water or 
physiologic solution of sodium chloride. Should 
small bubbles form around the needle (nega- 
tive electrode) and rise to the surface of the 
water, correct polarity is indicated. If the 
needle and sponge were reversed, this bub- 
bling would not be noticed. A faster method 
for determining polarity of a portable gal- 
vanic machine employs red litmus paper. When 
moistened with distilled water, this will turn 
blue if touched with the negative pole of a 
direct current. It will not change color when 
in contact with the positive pole of a direct 
current. In performing this test, one must 
complete the circuit by drawing both 
electrodes across the paper. The im- 
portance of correct polarity must be 
emphasized, because if a steel needle 
were attached to the positive pole and 
inserted into the skin or follicular open- 
ing there would be a deposition of iron 
with the resultant formation of a per- 
manent iron tattoo mark, manifested as 
tiny black dots. 


TECHNIC 


The patient may lie on a flat table 
of a height convenient for the opera- 
tor. Sometimes a special chair is used 
somewhat similar in type to that used 
by barber shops. The operator sits on 
a swivel stool in back of the patient, 
providing a resting place for his arms 
and hands. Artificial light is of the 
same intensity at all times and is there- 
fore preferred to daylight. The light 
should be adequately and properly 
shaded and easily adjusted. Magnifica- 
tion is not essential but one having 
poor eyes will find the Beebe binocular 
loupe helpful in treating small super- 
ficial lesions and fine hairs. The tech- 
nic varies with the lesion treated. 

For the removal of hair* the following 
method is employed by most dermatologists: 
The patient and the operator get in proper 
position, with the light adjusted (Fig. 4). The 
area to be treated is first washed with soap 
and water, and cleansed with benzine or car- 
bon tetrachloride to remove all fatty sub- 
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stances. It is then dried with sterile gauze, 
and 70 per cent alcohol by weight is applied. 
The operator’s hands are thoroughly scrubbed 
with soap and water and rinsed with alcohol. 
The needle is sterilized by immersion for ten 
minutes in alcohol and is attached to the 
negative terminal. The needle holder must be 
clean and a surgically clean towel is put over 
the patient’s eyes in order to protect them 
from the light and also for the deposition of 
removed hairs. The patient holds a wet sponge 
attached to the positive terminal in the palm 
of her hand. The operator is now ready to 
insert the needle into the follicle. That por- 
tion of the hair projecting above the surface 
of the skin is used as a guide for the needle. 
By delicate manipulation, the direction and 
the depth of the follicle are easily and quickly 
found. While the needle is held in place with 





Fig. 3—Sponge, needle-holder with needle in position, 
and forceps. 


the right hand, approximately 0.5 milliampere 
of current is allowed to act on the hair follicle. 
As a rule not more than one minute of time 
nor more than one milliampere of current is 
essential for this operation. Every few sec- 
onds the hair which is being treated is 
grasped by the forceps, which is held in the 
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left hand, and a slight tug is given to the 
hair. If the hair has been thoroughly acted on 
by the galvanic current it will slide out of 
the follicle easily. The needle is then with- 
drawn. This process is repeated on the next 
hair. Contiguous hairs should not be removed, 
because the current is apt to set up a mild 
inflammatory condition of the skin prevent- 
ing healing. As a rule not more than three 
or four hairs are removed from a dime sized 
(18 mm. in diameter) area of skin. Dimpling 
of the skin, resistance to the entrance of the 
needle, edema, delayed appearance of 
the foam on the surface, excessive pain 
and muscular contraction indicate im- 
proper insertion of the needle. Experi- 
ence and development of a fine sense of 
touch will tell the operator when he 
has reached the bottom of the follicle. 
No rule can be set down because the 
length of different follicles varies. The 
usual length of each treatment is ap- 
proximately thirty minutes and the in- 
terval between treatments is approxi- 
mately one week. 

After the treatment the skin is 
swabbed with alcohol and dried, and 
calamine lotion with 1 per cent phenol 
is applied. Occasionally it is necessary 
to prescribe a mild lotio alba to be used 
at bedtime in order to prevent the for- 
mation of pustules. In order to obtain 
good cosmetic results the operator 
should observe the following rules: 

1. Hairs should not be removed from in- 
flamed areas. 

2. A test treatment should be given to 
ascertain the toleration of the skin of various 
parts of the body. 

8. One should always use the smallest 
amount of current that will effectively and 
permanently remove hair. A mild current 
usually suffices for the upper lip. 

4. Contiguous hairs should not be removed 
at one sitting. 

5. The needle should not be left in the 
follicle longer than is absolutely necessary. 

6. The needle must pass through the orifice 
of the follicle and it must be in or very close 
to the hair bulb. 

7. The parts to be treated should be cleansed 
first with soap and water, then with a fat 
solvent and finally swabbed with alcohol. After 
the treatment, an antiseptic shake lotion 
should be used for from twenty-four to forty- 
eight hours. 


The proper control and manipulation of a 
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single needle require the utmost muscular 
coordination, good eyesight, many months of 
experience and much patience. The difficulties 
encountered in controlling one needle are 
obvious. One can easily understand how much 
more difficult it would be to try to insert 
properly into the follicles and to control at 
the same time from eight to twelve needles, 
It therefore appears that the advantages 
claimed for the multiple needle method of 
electrolysis cannot be substantiated. What 
usually happens is that the needles are in- 





Fig. 4—Patient lying on table and operator sitting be- 
hind patient in proper position for treatment. 


serted into the skin and not into the follicles. 
It is very doubtful that more hairs are re- 
moved in a given time by the multiple needle 
method than by the single needle method. 

Anesthesia is not required. Various skin 
anesthetics are ineffectual. The discomfort 
after the first few treatments is really slight. 
Most patients soon get used to the treatments. 
The removal of hair by electrolysis can be 
mastered by most students. Some, however, 
are unsuited for this work because of tempera- 
ment, poor eyesight, tremor or other physical 
defects. The work is exceedingly tedious, is 
very difficult and is a strain both physically 
and mentally. 

The ordinary small pigmented hairy mole 
may be best removed by electrolysis. The hair 
is first removed as described. Then what re- 
mains of the nevus is treated by crisscross 
(transfixation) insertions of a sharp pointed, 
uninsulated, fine steel needle. At first the 


needle, held parallel to the skin, is inserted 
through the center of the lesion. Several inser- 
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tions parallel to the first are made and, when 
the lesion is entirely covered, insertions are 
made at right angles to the first. During the 
entire procedure the needle is charged. For 
larger lesions 1 milliampere of current is 
used and for smaller ones from 0.5 to 0.75 
milliampere is sufficient. The lesion is not 
completely destroyed at one sitting. Several 
sittings at weekly or bimonthly intervals are 
necessary. The average mole requires from 
three to four treatments. Successive treat- 
ments are not given until after the reaction 
from the previous treatment subsides. The 
treatment of nevi should not be entrusted to 
lay operators because they lack the requisite 
knowledge to differentiate benign moles from 
those which may be actuated into malignant 
neoplasms by trauma. Even a physician who 
is weli trained, undertaking the treatment of 
moles with electrolysis should satisfy himself 
of the nature of the lesion. 

The technic for the treatment of dilated 
capillaries differs from that used in hyper- 
trichosis and nevi. Dilated capillaries occur 
in rosacea, in nevus araneus, following over- 
exposure to radium or x-rays, and in other 
conditions. These telangiectatic vessels are 
quickly cured by electrolysis. The needle is 
inserted vertically in several places along the 
course of the vessel. For small capillaries, 
single insertions are sufficient. When treating 
a spider nevus, the needle is inserted verti- 
cally in the center of the lesion and is allowed 
to stay in place for about a minute. At the 
end of this time the area appears slightly 
edematous and blanched, having the appear- 
ance of a wheal following an insect bite. 
When treating telangiectasis by electrolysis, 
following overexposure to radium or x-rays, 
one must be extremely careful as to how the 
treatment is applied. Energetic treatment may 
break down the radiodermatitic tissues, re- 
sulting in ulcer formations. Since the vessels 
are quite superficial, the needle need not be 
inserted deeply. 

The small common wart and venereal, flat, 
filiform and digitate warts can be permanent- 
ly and completely destroyed by inserting the 
needle vertically into the center of the lesion 
or by the crisscross (transfixation) method 
as described under the treatment of nevi. 

Senile and seborrheic keratoses that have 
not undergone epitheliomatous transforma- 
tion are occasionally treated by electrolysis. 
The method employed is the same as that for 
verrucae. Benign new growths such as ade- 
noma sebaceum, multiple benign cystic epithe- 
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lioma, tricho-epithelioma, syringocystade- 
noma and hydrocystoma are often cured by 
treatment with electrolysis. Slightly raised 
lesions that are small may be treated by 
vertical insertions, whereas the larger lesions 
are treated by transfixation of the needle. 

It is advisable to discuss at this point the 
many serious conditions that result from im- 
properly performed electrolysis. This pro- 
cedure is widely used by laymen, most of 
whom are unqualified because of lack of 
experience and training. They work under 
such misleading names as electrologists, hair 
specialists, dermatologists and beauty cultur- 
ists. Some lay operators become very pro- 
ficient in the mechanical handling of the 
needle but they lack the necessary training 
that would enable them to differentiate benign 
from malignant lesions, to avoid infection, to 
institute proper antisepsis and to prevent dis- 
figuring scars. A lay operator taught by a 
physician and working under the supervision 
of a physician and qualified by training and 
experience is invaluable. Electrolysis involves 
not only the actual manipulation of the needle 
holder as is taught by many commerical 
houses but also a fundamental knowledge of 
many phases of medicine, including anatomy 
and bacteriology. This knowledge is possessed 
only by physicians. 


SCARS AND PITs 


The permanent disfigurements of scars and 
pits probably result more frequently than 
any of the other complications. Those pos- 
sessing inadequate knowledge or who are not 
experienced and poorly trained generally 
apply too much current or leave the current 
on too long. More often in treating hypertri- 
chosis the electrically charged needle is not 
in the follicle and several insertions through 
the skin produce scars and pits. This per- 
manent damage of the skin frequently affects 
the patient psychologically. Some persons be- 
come introspective and may even develop a 
mild inferiority complex. The return of the 
hair adds considerably to the mental agony 
of these patients and may cause them to be- 
come psychopathic. 


INFECTION 


A complication that also occurs frequently 
is infection. As a rule only a small pustule 
develops where the needle was inserted. This 
may result from improper sterilization of the 
needle, inadequate sterilization of the integu- 
ment, improper cleansing of the hands of the 
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operator or lowering of the resistance of the 
skin by the combined trauma of the electric 
current and the insertion of the needle. Oc- 
casionally more profound infections may 
occur, even to the point of causing abcess 
formation. It is even possible for erysipelas 
to develop around one of these infected areas. 
When the infection occurs in the nose, on 
the upper lip and over the glabella it may be 
so serious as to cause death, since there is 
a direct venous communication between these 
areas and the lateral sinuses. Expert medical 
operators will never traumatize the tissues 
within the nose and will not remove hairs 
from the glabella, eyebrows and upper lip 
without careful preliminary practical sterili- 
zation of the hands, affected areas and their 
instruments. 


EDEMA, BLOOD AND PAIN 


The improper insertion of the needle may 
cause an edematous reaction around the 
needle. When this occurs while one is treat- 
ing hypertrichosis the needle should be with- 
drawn because it is not in the hair follicle. 
A small droplet of blood appearing around 
the needle indicates that a small blood vessel 
has been punctured. In some cases ecchymotic 
areas and pigmentation occur. Pain is more 
severe in highly sensitized persons than in 
others. It is also more marked when electrol- 
ysis is performed on a patient who has had 
insufficient sleep o: is fatigued from other 
causes. Excessive pain is experienced when 
too much current is used or when the needle 
pierces the skin or goes through the hair 
follicle. In certain idiosyncratic individuals 
tiny depigmented areas around the follicular 
openings may occur and in others even tiny 
keloids may develop. It is therefore important 
that some time elapse between the first and 
the second treatment, so that the physician 
may have an opportunity of observing the 
results of the first treatment. It is also essen- 
tial that the first treatment be a short one 
so that the patient will gradually become 
accustomed to the operation. 


MISTAKEN DIAGNOSIS 


Many dermatologists have had brought to 
their attention patients with malignant neo- 
plasms who were treated for something else 
by electrolysis. There should be no difference 
of opinion among physicians as to the un- 
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desirability of lay operators without medica] 
supervision using methods that may not only 
fail to cure the condition but actually lead to 
serious sequelae. Frequently basal cell epithe. 
liomas may have the general appearance of 
a fibroma, a nonpigmented nevus or even a 
pigmented nevus. Only a dermatologist is 
capable of diagnosing these conditions, and 
sometimes the differential diagnosis is so dif- 
ficult that it is necessary to remove tissue for 
a microscopic examination. It is necessary to 
state here that electrolysis is not the proper 
method of treating pigmented and nonpig- 
mented basal cell epitheliomas. Even more 
serious than this, there are some pigmented 
lesions which are called benign melanomas. 
As long as these lesions are not traumatized 
they remain benign, but as soon as they are 
treated by such inadequate methods as electrol- 
ysis they become malignant and metastases 
may occur in remote areas of the body within 
a short time. Angiosarcomas have similarly 
been mistaken for benign moles with the same 
serious consequences. Lewis * mentions a case 
in which a syphilitic gumma was treated 
several times by means of electrolysis. 


CONCLUSION 


It should be pointed out that electrolysis 
is a valuable agent for the treatment of many 
conditions. It is the only agent that will 
safely and adequately cure hypertrichosis. 
Carelessness, inexperience and ignorance have 
caused undesirable injuries to the skin and 
other serious consequences. The operator must 
have at least an elementary knowledge of the 
anatomy of the skin, of bacteriology, of anti- 
sepsis, of tissue tolerance to trauma, of the 
chemical reaction involved in electrolysis, of 
the physics and mechanics of the apparatus 
used. He must know especially how to differ- 
entiate benign lesions amenable to electrolytic 
treatment from potentially dangerous lesions 
which they simulate. It is obvious that this 
modality can be properly used only by physi- 
cians qualified by training and experience or 
under their direct supervision. 
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The Orthopedic Surgeon as a Sociologist 


Charles LeRoy Lowman, M. D. 


As surgeons we frequently overlook the fact 
that actual surgical results as to function are 
at least partially dependent upon social and 
psychological factors. The surgical, patholog- 
ical, metabolic or physiological details receive 
attention while the sociological problems of 
the handicapped patient often are disregard- 
ed. Yet, inferiority sense, behavior faults, 
bad environmental influences in home, school, 
playground or hospital all have deleterious 
effects on the results of the best surgical pro- 
cedures or physical therapy treatments. To 
accomplish maximum rehabilitation at matur- 
ity for young patients, a farseeing plan, con- 
sisting not only of operative steps and physical 
therapy follow-up, but of balanced considera- 
tions of every phase of the child’s life, must 
in each case be evolved. 

For many years I have been impressed with 
the fact that in the leading surgical journals, 
papers rarely are presented covering anything 
other than the purely technical surgical, path- 
ological, bio-mechanical, physiological or func- 
tional phases of human reconstruction. It is 
necessary to scan the pages of journals 
such as THE PHYSIOTHERAPY REVIEW, THE 
CRIPPLED CHILD, OR THE PHYSICAL EDUCA- 
TIONAL REVIEW to find articles dealing with 
the reeducational and social rehabilitation 
aspects of surgical work. Most articles deal- 
ing with this very large field are not written 
by orthopedic surgeons but by social workers, 
teachers of the handicapped, vocational guid- 
ance counselors, nurses, physical or occupa- 
tional therapists. 

Many surgeons are cognizant of much more 
than the purely surgical aspects of a case and 
realize that only about 15 to 20 per cent of 
orthopedic patients need operative surgery. 
But as a group they should publish more data 
regarding the sociological factors to be found 
in their work and not leave this type of infor- 
mation to find sole expression in journals of 
nursing, education and physical therapy. 
Orthopedic surgeons—as creative architects— 
have the perspective and are in a position to 
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coordinate, use and disseminate this informa- 
tion. 

A successful orthopedic surgeon is one who 
takes into consideration the whole life of the 
patient, both present and future. He recog- 
nizes the need for consideration of all factors 
—mental as well as physical——educational as 
well as economic. Through his knowledge of 
the normal, as well as of abnormal function 
and structure, he is able to project in his 
imagination the probable goal to be attained 
or approached. He surveys the material at 
hand and visualizes what can be done with it. 
He sees the future usefulness and function 
which is to be desired. 

His plan of treatment, then, envisages cor- 
rection of personality faults as well as phys- 
ical deviations from normal. During the 
several years’ period often needed for physical 
reconstruction procedures to be carried out, 
mental and social adjustment and correction 
also receive due attention. These are valuable 
years, for each year lost may seriously alter 
the patient’s capacity for improvement. 
Neglect of character needs in the interest of 
physical reconstruction (no matter how suc- 
cessful) materially defeats the surgeon’s 
major purpose—which is the making of a 
useful, independent personality. 

Since physiological as well as psychological 
irregularities are likely to exist or develop in 
the physically handicapped, the surgeon calls 
to his aid suitable specialists to consider pos- 
sible glandular, dietary, cardio-vascular, or 
dental faults, the correction of which is basic 
in the general plan underlying both mental 
and structural needs. In addition, to help 
teach the patient how to make best use of the 
structure in which he must remain the rest of 
his life, the surgeon also calls on the teacher, 
the mental hygienist, vocational counselor, 
recreational instructor, and the parents. 

Successful results, then, he considers not 
in a limited surgical sense but on a basis of 
an approach to an ideal as nearly normal 
as the considerations and circumstances 
allow. There must be that degree of improve- 
ment in all aspects—mental, spiritual, and 
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physical—which the development of the gen- 
eral plan of reconstruction has encompassed. 
The matured entity will be the result of his 
creative ability in visualizing this plan. 

Each orthopedic surgeon must ask himself 
what kind of a reconstruction engineer he is 
going to be. Will he be content to brace and 
patch a spine just to keep it from collapsing 
—to straighten and stabilize feet just to ob- 
tain a firmer base of action—or to jack up 
a leg and stiffen a knee or hip simply to sup- 
port a toppling superstructure? After con- 
sultations with skilled colleagues will he be 
satisfied with himself, accept a fee, and con- 
sider the job as finished? 


Let us hope not. A personality is housed 
in the distorted and inefficient structure of 
each patient, ineffectual and influenced by its 
environment as it may be. This personality 
needs wise consideration. Feelings of inferi- 
ority must be lessened, behavior faults 
straightened out. social relationships read- 
justed, mental outlook broadened and beau- 
tified. 

Take, for example, the case of C.H., a surly, 
depressed boy, aged sixteen \‘:en presented 
to us two years after a crushing injury to 
one leg. The leg had been amputated five 
inches below the knee with resultant oste- 
omyelitis and serious cicatrization with con- 
tracture. Recognizing the great occupational 
and social value to the boy of saving the 
stump below the knee, a long series of plastic 
operations was carried out. During the three 
years of necessary treatment the lad was un- 
der careful guidance. He was encouraged to 
join the boys’ club of the hospital, to take up 
the study of music, to take active part in arts 
and crafts work, and to gain some experience 
in dramatics at the therapeutic theater. As 
soon as was possible he was placed as an 
apprentice doing orthopedic shoe repair work 
in our brace shop. ‘ 

When he was fitted with a good artificial 
limb he obtained nearly normal function. 
Today he is a successful artificial limb sales- 
man; finds congenial recreation in orchestra 
membership; is now married. He not only 
has a well integrated personality but is an 
independent citizen. 

It would have been surgically possible to 
amputate in a clean field in the thigh and to 
have discharged this patient in a mere frac- 
tion of the time used for treatment. By tak- 


ing a broader view of the case, a cultural 
groundwork was laid and a social adjustment 
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accomplished, resulting in a _ victory far 
greater than a simple surgical reconstruction, 

As another illustrative case, take B. B., a 
girl of fourteen, an obese child with extensive 
postpoliomyelitic involvement of both legs, 
back and abdomen, and with severe scoliosis, 
Unable to walk, scarcely able to sit, she was 
a timid, unhappy child with but little outlook 
for the future. This child’s mother had 
waited upon her for years, giving her little 
incentive to attempt doing anything by her- 
self, for herself, or for anyone else. Although 
of the self-effacing, retiring type, she had an 
eager desire to get well. 

During the several years required for ten 
surgical reconstructive procedures she was 
taught her regular school work, and during 
her various stays in a hospital it was found 
that occupational therapy opened up broad 
avenues of approach to the personality prob- 
lem. She became so expert that one summer 
during vacation she even substituted for the 
regular occupational therapy teacher, thereby 
greatly improving her self-confidence. After 
finishing high school she was taken daily to 
a business college by our social service worker, 
where she did very creditable work, gradua- 
ted, and obtained a job. She still wears two 
leg braces, a surgical corset, and uses 
crutches, which give only a laborious means 
of locomotion. But, as an independent secre- 
tary, she is a happy and contented person who 
has found a niche of useful endeavor. 

If the orthopedic surgeon makes a child’s 
parents realize that he is interested in and 
ready to advise them in regard to all things 
that have a bearing on their child’s efficiency, 
growth, education, social and _ vocational 
needs, he is likely to receive their continued 
cooperation through the years. He is then 
able to finish what he has planned with credit 
to himself and his specialty. 

He is not a mere workman on smali, short- 
time jobs, working for wages and satisfied 
with mere craftsmanship, but an orthopedic 
surgeon in the widest sense of the term, en- 
gaged in the actual rebuilding of the lives of 
his patients. With creative vision, aided by 
suitable consultants, he takes his proper place 
as a leader in guiding the destinies of the 
handicapped individuals entrusted to his care. 
Certainly as a real physician he feels respon- 
sibility for the salvage of the personality of 
his patients as well as for the correction of 
their structural faults. 
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Allergy 


Henry N. Pratt, M. D. 


Asthma, hay fever, eczema, hives, and cer- 
tain types of headaches and stomach upsets 
are due to allergic reactions. Therefore, these 
diseases must be discussed together. The 
symptomatology is so varied that it is not 
surprising they originally were classified en- 
tirely independently. A close perusal of this 
list of them will show that the symptoms may 
arise from any one of the major systems of 
the body. Asthma, hay fever, and vasomotor 
rhinitis all are afflictions of the respiratory 
system; migraine headaches are referable to 
the central nervous system; hives and eczema 
become manifest through the skin, and diges- 
tive disturbances through the gastro-intes- 
tinal tract. Until comparatively recently 
treatment of these diseases had been entirely 
palliative and symptomatic since their specific 
causes were unknown. They are now classi- 
fied together because it has become apparent 
that they are produced by hypersensitivity to 
substances in our every day environment 
which are tolerated by the normal person. 

In the 1860’s Blackley, an English physi- 
cian and hay fever sufferer, was making the 
first experiments on that disease. At this 
time the theories of the cause of hay fever 
were varied, one of the most common being 
that the sun produced the symptoms. This 
is not at all surprising if we realize that in 
England the symptoms appeared during June 
and July when the sun was at its height. 
Furthermore, hay fever sufferers were much 
more uncomfortable on the days when the 
sun was bright. (As we now know, the reason 
for this was the greater amount of pollen in 
the air while the sun was shining.) Blackley, 
however, was not satisfied with this explana- 
tion. He made observations which could not 
be explained upon this theory. For example, 
if he was at a seashore resort, his hay fever 
did not bother him during the morning hours, 
but in the afternoon when the wind came on 
shore his symptoms became intolerable. We 
how appreciate that during the morning 
hours along the seashore pollen is blown out 
to sea by an off-shore breeze. As the air is 
warmed over the hot land during the middle 
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of the day, the wind changes, and the pollen 
which had blown out to sea in the morning 
comes back again in the afternoon. Blackley 
further noted that his symptoms were worse 
when he was in a country environment sur- 
rounded by fields. In the city he was com- 
paratively comfortable in spite of brilliant 
sunshine. This led him to suspect that pollen, 
especially that from grass, was responsible. 
Therefore, he exposed glass slides which had 
been covered with a thin film of vaseline to 
the outside air and left them for twenty-four 
hours each day. Examination of these slides 
under a microscope disclosed myriads of grass 
pollen granules. He kept a careful record of 
these pollen counts and found that on the 
days when the count was particularly high 
his symptoms were the worst, and on the 
days when it rained and there was little pollen 
in the air he was relatively free from hay 
fever. Blackley, however, went further than 
this. He found that by putting dry pollen 
on the skin and moistening it with water and 
then scarifying the skin with a fine needle, 
he could produce a skin test. This consisted 
in the appearance of an urticarial wheal with 
a surrounding area of redness appearing 
within ten to twenty minutes after the appli- 
cation of the pollen. This was the first dem- 
onstration of the immediate type of skin test. 
From these observations by Blackley came the 
beginnings of an understanding of the allergic 
diseases. 

Since hay fever sufferers frequently also 
acquired or suffered from asthma at the same 
time they were having their hay fever, it was 
an easy step to appreciate that the asthma 
was produced by the same excitant as the hay 
fever. It then became evident that other sub- 
stances floating in the air, such as particles 
of dust or the dander from animals, espe- 
cially horses, might produce symptoms of both 
asthma and hay fever without the presence 
of pollen. It was soon observed that patients 
suffering from asthma frequently had had 
eczema during childhood, or might have 
eczema at the same time. When eczema was 
studied from the allergic point of view it 
became evident that many of these baffling 
cases could be explained on the basis of spe- 
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cific sensitivity to food. Gradually the con- 
ception of this allergic reaction was broadened 
so that it became apparent in the course of 
time that all of the allergic diseases might 
be produced by any substance outside the body 
with which the patient came in contact either 
by means of inhalation or ingestion. 

Here is a strange and anomalous situation. 
One individual may be miserable with sneez- 
ing and running nose during the period of the 
year when ragweed pollen is in the air, 
whereas the vast majority of human beings 
can tolerate this pollen without any symptoms 
whatsoever. Again, here is an infant who is 
given egg for the first time and immediately 
vomits it and breaks out with large plaques 
of hives all over his body. His lips and eyes 
and nose may swell to twice or three times 
their natural size, all because of egg. Why 
should this be so when the vast majority of 
individuals can eat eggs with complete im- 
punity? This, of course, is the crux of the 
whole problem of allergy, and has not yet 
been solved. 

The word “allergy” requires definition. 
This term was first introduced by von Pirquet, 
a famous pediatrician in Vienna. Literally, 
allergy means “altered reactivity.” For ex- 
ample, a patient allergic to horse dander may 
have a severe asthmatic attack when he comes 
in contact with horses or anyone who has 
been near horses and is still wearing the 
same clothes. In other words, his whole res- 
piratory mechanism reacts vigorously to an 
excitant which causes no trouble in the aver- 
age individual. The mucous membrane lining 
of his nose and bronchial tree has displayed 
an altered reactivity or allergic reaction to 
the horse dander. Furthermore, not only will 
his entire respiratory tree be sensitive to 
horse dander, but his skin also will show 
evidence of this sensitivity in most instances. 
This is demonstrated by a positive skin test 
to horse dander. There is still another mani- 
festation indicating the altered reactivity of 
the body as a whole to the horse dander. This 
alteration is in the patient’s blood serum and 
is, therefore, distributed throughout every 
organ of the body. The demonstration of this 
altered reactivity to horse dander in the blood 
serum of the patient is extremely interesting 
and of great significance from the experi- 
mental point of view. Briefly, blood is drawn 
from the vein of the patient and the cells 
thrown down in a high speed centrifuge. The 
serum is then drawn off under sterile precau- 
tions and injected in small quantities inte the 
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skin of a normal individual. After a lapse 
of one or two days this skin site in the normal 
individual is tested with horse dander to 
gether with an unprepared site on the opposite 
forearm. At the place where the patient's 
serum has been injected a positive skin test 
will appear within five to fifteen minutes, 
whereas at the control site on the opposite arm 
no reaction will occur. This clearly demon- 
strates that the serum of the horse-sensitive 
patient has altered the reactivity of the nor- 
mal individual’s skin at the site where his 
serum was injected. The quality of the 
patient’s serum which permits this passive 
transfer of sensitivity is due to an alteration 
in the serum globulins. It is referred to as 
reagins or passive transfer antibodies. 

Now what is the mechanism through which 
the symptoms of the allergic diseases become 
manifest in the hypersensitive or allergic indi- 
vidual? It has already been shown that this 
sensitivity is widespread and affects every 
portion of the body. However, for some 
reason which is difficult to explain, certain 
organs of the body are more seriously affected 
than others. For example, in asthma the 
lungs are what one might term the “shock” 
organ. In hives the skin is the shock organ; 
that is, the symptoms become manifest 
through the skin. If we examine one hundred 
patients suffering from bronchial asthma, we 
may find that some of them are sensitive to 
pollen, others may be sensitive to cat dander, 
others to house dust, food, or a tremendous 
variety of protein substances from outside the 
body. And yet in each instance the symptom 
itself is identical. Thus, there may be innu- 
merable exciting factors all of which produce 
one identical symptom—asthma. This must 
mean without any doubt that when a patient 
sensitive to a specific substance comes in con- 
tact with it, a second substance, or hypo 
thetical poison, must be released which pro- 
duces the uniform symptom. Such a substance 
has never been isolated, and its presence can 
only be inferred. Certain experimental data 
suggest that it may be histamine or a closely 
related chemical compound. 

The fundamental action of this hypothetical 
substance is identical regardless of whether 
the system of the body affected may be the 
skin, respiratory system, digestive system, or 
central nervous system. The poison acts on 
three structures. The first is the minute blood 
vessels which supply blood to the affected 
organ. These dilate so that the blood serum 
held within them may permeate the vessel wall 
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and come into the tissues. This, of course, is 
exactly what happens in a positive skin test. 
The serum collecting in the tissues around the 
dilated capillaries produces a white, raised, 
hive-like structure or wheal. The surrounding 
blood vessels are dilated, but not sufficiently 
so to permit the passage of serum through 
their walls. This area of dilated vessels cor- 
responds to the red area surrounding the 
wheal. The same process has been shown to 
occur along the lining of the digestive tract 
when a patient, hypersensitive to a given food, 
ingests this food. 

The second structure affected by the hypo- 
thetical poison is the smooth or involuntary 
muscle. This type of muscle is widespread 
throughout the body and, as its name implies, 
cannot be consciously controlled. It is pres- 
ent in the blood vessels, digestive tract and 
respiratory tract. Our hypothetical substance 
produces contraction of this smooth muscle. 
When one realizes that this muscle surrounds 
all the bronchioles in the lungs, and that when 
the patient comes in contact with the exciting 
substance, these muscles contract and the 
blood vessels in the neighborhood exude serum, 
it becomes clear why it is difficult for air to 
pass in and out of the lungs. Again, if we can 
conceive of hives in the stomach and intes- 
tines and increased activity of the smooth 
muscle linings of these organs, we can clearly 
understand why a patient eating, let us say 
oysters, to which he is sensitive, may have 
severe abdominal cramps. 

The third structure upon which the poison 
acts is the mucous glands, especially those of 
the respiratory tree. These glands are ex- 
cited to secrete excessive quantities of mucus. 
The linings of the nose and bronchial tubes 
are richly supplied with mucous glands. Un- 
der normal circumstances mucus is secreted 
in moderation in order to ensnare bacteria 
and foreign particles which we inspire with 
each breath. When, however, pollen comes in 
contact| with the lining of the nose of a hay 
fever sufferer, an overabundance of mucus is 
produced. Exudation of serum into the tis- 
sues beneath produces swelling of the struc- 
tures in the nose so that breathing through 
it becomes difficult. Thisi abnormal condition 
results in irritation of small nerve endings 
which produce a tingling sensation resulting 
If this unfortunate 
individual also suffers from asthma, the same 
reactions occur in the lungs except that the 
sneezes are replaced by coughs, and breathing 
is made stil] more difficult by the contraction 
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of the smooth muscle linings of the bronchial 
tubes. Our hypothetical poison is responsible 
for all these reactions which are, to sum- 
marize, increased permeability of the smallest 
blood vessels, increased contraction of invol- 
untary muscle, and increased secretion of 
mucus. 

How is one to know whether the symptoms 
from which he is suffering are on an allergic 
basis? How does the physician diagnose such 
diseases? What are the characteristics of an 
individual which tend to make him sensitive 
to substances outside his body? There are 
six fundamental criteria on which the diag- 
nosis of the allergic individual rests. First, 
the presenting symptom. This must be ex- 
plainable on the basis of the fundamental 
physiologic reactions described above; namely, 
increased capillary permeability, smooth 
muscle spasm, and increased secretion of mu- 
cous glands. The usually accepted allergic 
diseases, asthma, hay fever, vasomotor 
rhinitis, eczema, urticaria, migraine, and 
some gastro-intestinal disturbances, can be 
explained on this basis. There are, of course, 
other less frequently recognized allergic re- 
actions. Second, the family history. This 
usually suggests that several blood relatives 
have suffered from one of the allergic dis- 
eases. The tendency to become sensitive to 
outside factors definitely runs in families. It 
is, therefore, of help to the physician in diag- 
nosis to know that the patient’s grandfather 
or his brother or his mother suffered from 
hay fever. If both parents of a child suffer 
from an allergic disease the chances of the 
child acquiring one of these diseases is greatly 
enhanced. It probably will not be the same 
disease suffered by the parent, but it will be 
of an allergic nature. Third, the past history 
of the individual. This frequently shows some 
other manifestation of the allergic state. For 
this reason the physician will inquire care- 
fully into the infancy and childhood and 
earlier life of a patient suffering from an 
allergic complaint. For example, he may dis- 
cover that the patient has an attack of hives 
whenever he eats strawberries. This will help 
to confirm his impression that the presenting 
illness is due to sensitivity. Fourth, increased 
eosinophiles: This is a special type of cell 
which is characteristically present in the blood 
and mucous secretions of patients suffering 
from allergic diseases. This cell is not uni- 
formly present in abnormal quautities, but, 
if it is demonstrated, it helps the physician 
again to confirm his diagnosis. Fifth, the 
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demonstration of positive skin tests which 
tends to suggest that the presenting symptom 
is on an allergic basis. However, one must 
not overlook the fact that many so-called nor- 
mal individuals will give positive skin tests. 
The sixth and most important criterion is the 
ability of the physician with the cooperation 
of the patient to reproduce symptoms at will 
by contact with or administration of the sub- 
stance to which the patient :s sensitive. For 
example, if an individual has asthma which 
can be cured by drowning the family cat and 
can be reproduced by contact with someone 
else’s cat at a future date, the diagnosis is 
sure. 

Bronchial asthma is the most crippling of 
the allergic diseases. Since it is frequently 
associated with hay fever or chronic nasal 
catarrh, these diseases, characterized by sen- 
sitization of the respiratory tract from nose 
to lungs, can be considered together. You are 
already familiar with the hay fever sufferer. 
Throughout the latter part of the summer he 
is annoyed by excessive sneezing. He may 
sneeze thirty or forty times in a row. His 
nose runs. His eyes become red and watery. 
He may feel miserable all over. He has dif- 
ficulty breathing through his nose. If, how- 
ever, such symptoms are not limited to the 
summer months but appear throughout the 
year in milder form, and hay or grass pollen 
is not the fundamental cause, we can no longer 
call it hay fever. If the symptoms are some- 
what worse in the winter months, house dust, 
animal danders, feather pillows and other 
articles inhaled through the nose in small par- 
ticles may be producing the symptoms. It is, 
however, essential that these particles be pro- 
tein in their chemical nature. If the indi- 
vidual is unfortunate, the process may not 
remain localized in the nose but may extend 
down to the bronchial tubes and into the 
smaller radicles of the lungs themselves. Un- 
der such circumstances the disease from which 
the patient suffers is asthma. In an attack 
the patient wheezes and breathes with such 
difficulty that his breathing can sometimes 
be heard in the next room. In a severe 
paroxysm he may be sitting bolt upright in 
bed gasping for breath; if his asthma is mild, 
however, he may be troubled only by short- 
ness of breath when he exercises, at which 
time he will be aware of a wheezing and 
tightness in his chest. Such symptoms a child 
may describe as a “chest full of mewing kit- 
tens” or “a horse galloping around inside.” 
These symptoms must, of course, be clearly 
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differentiated from heart disease or chronic 
infection in the lungs. The symptoms may 
come and go without apparent rhyme or rea- 
son. They are more apt to appear at night 
and frequently may awaken the patient from 
his sleep. With severe exacerbations his chest 
will be elevated, his shoulders raised, and he 
will breathe almost entirely with the upper 
part of his thorax. 

What are the hay fever seasons in New 
England? By hay fever seasons I mean sea- 
sons during which pollen-sensitive patients 
may also have asthma. There are three clearly 
defined periods during which the air is laden 
with pollen. The first period, during which 
the tree pollen is in the air, starts in late 
March or early April and persists until the 
middle part of May. The tree season is the 
mildest of the hay fever seasons in New 
England. Since pollen is produced in abund- 
ance when the weather is clear and sunny 
following adequate moisture, and since large 
parts of our spring are apt to be overcast, 
there are only relatively few spring days 
when the pollen is in the air in sufficient 
abundance to produce symptoms in patients 
sensitive specifically to the trees. The second 
period begins in the last week of May and 
persists well into July, perhaps up to the 
twentieth. Symptoms during this season are 
produced by grass pollen. Because the weath- 
er at this time of the year is much more 
favorable to pollination and because grass is 
permitted to go to seed in great quantities 
all over the countryside, symptoms during this 
period are much more severe. Gradually, 
however, the pollen begins to leave the air, 
and there is literally a breathing spell before 
the ragweed pollen begins to fly around the 
tenth or fifteenth of August. ~agweed is the 
most common cause of hay fev: because it is 
the most abundant pollinator of all our hay 
fever producing plants. The peak of atmos- 
pheric contamination with ragweed pollen 
comes usually over the Labor Day weekend. 
The pollen persists in the air until there has 
been a heavy frost, after which there is little 
or none. 

Now you will note that I have made no 
mention of roses, goldenrod, other weeds, or 
flowering shrubs. It has been found that the 
flowering plants and shrubs seldom, if ever, 
cause symptoms of hay fever. The reason for 
this is clear. The flowers with their sticky 


and heavy pollen attract the insects who 
carry it adhering to their backs from plant 
to plant, thereby producing fertilization. 
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With the trees, the grasses, and the ragweed, 
however, there is no blossom. The pollen is 
produced in great abundance and is light 
enough to be carried by the wind, producing 
fertilization in this manner. For a plant to 
be a common producer of hay fever it must 
have such a light wind-borne pollen. Further- 
more, it must be shown to contain a specific 
excitant of hay fever. There is one great 
exception to the usual rule of light wind- 
borne pollen producing hay fever—pine pollen. 
The pine is one of the most abundant polli- 
nators of all, and yet because there is no 
specific excitant in its pollen, no case of hay 
fever from that source has yet been recorded 
in the medical literature. 

These hay fever-producing pollens may fly 
at considerable altitude in the air. Usually 
their ceiling is in the neighborhood of four 
or five thousand feet. At this height the pol- 
len may be borne on the wind for literally 
hundreds of miles. It is not an uncommon 
experience for a patient returning from Eu- 
rope around Labor Day, entirely free from 
hay fever, to have his symptoms appear when 
his boat arrives off Sandy Hook and he is 
still out of sight of land. This is because 
there is no ragweed in Europe and his first 
contact comes with the off-shore breeze from 
this continent. It has been estimated that ap- 
proximately a million tons of ragweed pollen 
fall on the United States in one pollinating sea- 
son. Ragweed will spring up wherever the 
ground has been broken and is seen particu- 
larly around the edges of cultivated fields and 
along the sides of roads. It will not grow in 
forests or fields in which the grass is plentiful. 
Therefore, the best way to avoid ragweed 
pollen would be to go to parts of the country 
where the ground has not been touched by 
man. If one goes to the White Mountains or 
in the deep woods, his symptoms are greatly 
reduced. However, there may still be small 
quantities of pollen in the air if the direction 
of the wind is such that it blows the pollen 
in from more cultivated afteas, and he may, 
therefore, have some trouble. The Pacific 
Northwest is the only portion of the United 
States which is entirely free from ragweed 
pollen, but there are many parts, »articularly 
in California and in the deep woods of Min- 
nesota and Wisconsin and in our own New 
England White Mountains, where the amount 
of ragweed pollen is so small as seldom to 
produce symptoms in a ragweed sensitive 
patient. Ragweed is most abundant in the 
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great Middle West with its farming belt and 
vast areas of cultivated fields. 

Within the past three years still another 
seasonal cause of hay fever and asthma has 
been demonstrated—mold-spores. The com- 
mon bread mold which grows on a loaf of 
bread if it is left in a damp warm place for 
several days is familiar to all. In the same 
manner mold or fungi grow on decaying or- 
ganic matter throughout the outdoors. These 
molds produce minute spores which dry in the 
sun and are caught up by the wind to be 
carried great distances in the air exactly as 
pollen is. The seasons of the year during 
which these mold spores are in the air are 
not quite as clear-cut as the pollen. Such 
spores are present throughout the year, but 
excessive quantities of them are found during 
the warmer months, especially following 
dampness. Under such circumstances they 
may produce symptoms identical to those 
elicited by pollen. 

Perennial asthma which is worse in the 
winter months may be produced by any num- 
ber of different types of household dusts, as 
has been pointed out before. Overstuffed fur- 
niture, sofa pillows and bedding are especially 
apt to contain dusts which are powerful ex- 
citants of asthma and perennial hay fever. 
Animal danders are common causes of trouble, 
especially among children. The orris root in 
face powder is frequently at fault in young 
women. Food also may upon occasion produce 
asthmatic seizures. The more common the 
food, the more apt it is.to produce difficulty. 
For example, eggs, wheat, and milk are staple 
foods found in most dishes and are the most 
common causes of trouble. The patient eating 
these substances day in and day out naturally 
cannot understand why he is having asthma 
almost constantly. 

It is frequently observed that common colds 
and mild infections of the nose and sinuses 
will precipitate attacks of asthma in people 
susceptible to it. This does not necessarily 
mean that the cold is responsible for the at- 
tack of asthma. In many instances the 
patient may be shown to be sensitive to some 
substance outside his body which he is able 
to tolerate except in the presence of a mild 
infection or cold, at which time symptoms 
appear. This is especially true in childhood 
where a specific excitant usually can be dem- 
onstrated. On the other hand, in older indi- 
viduals there is considerable evidence to sug- 
gest that infection alone may upon occasion 
be the exciting cause of asthma, Infected 
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tonsils, abscessed teeth, and other chronic, 
localized infections sometimes play a part in 
producing symptoms in the old constant 
asthma patient. 

It has been shown how the physician deter- 
mines that a given disease or symptom is on 
an allergic or hypersensitivity basis. Having 
determined this, what can the physician do 
to alleviute the patient’s symptoms? There 
are two methods of attack. The first is purely 
symptomatic; that is. the using of various 
medicines for allaying the acute attacks. Such 
treatment will, of course, never cure the 
patient or prevent his having an almost cer- 
tain recurrence of his difficulty. The second 
method of attack can best be described as 
detective work. The physician must become 
a Sherlock Holmes in order to determine what 
substances in the patient’s environment or 
diet are producing his symptoms. The first 
step is the taking of a long and detailed his- 
tory. There are literally hundreds of ques- 
tions the physician asks which may throw 
some light on the exciting cause. What time 
of year does the patient wheeze or sneeze? 
How is he over the Fourth of July? If he is 
having a great deal of trouble at this time, 
it is quite likely that grass pollen is at fault. 
How is he over the Labor Day weekend? This 
is the period of the year when ragweed pollen 
is in the air in its greatest abundance. Is 
his difficulty encountered during the winter 
months? If sc, household dusts are very 
likely at fault. Do the attacks of sneezing 
or asthma occur at home or are they more apt 
to take place in some other environment? 
When is the patient worse? When he is in 
bed at night, cr during the day? Is he worse 
at his work, or at home in his own living 
room? One child always had trouble at night 
and when he lay down for his nap during the 
daytime. This was due to the feathers in his 
pillow or perhaps to the old kapok in the 
mattress on which he was lying. What hap- 
pens when the house is upset as in spring 
cleaning? One lady always noted that dust- 
ing made her sneeze, but it took a thorough 
housecleaning to produce a major attack of 
asthma. She obviously was sensitive to house 
dust. 

After extensive questioning and a thorough 
physical examination the physician next skin- 
tests the patient to confirm his clinical im- 
pression of specific sensitivities and possibly 
to determine others. There are two methods 
of doing a skin test: The first, and simpler 
method, is the so-called scratch test. This is 
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done by placing a drop of salt solution on the 
skin, into which is rubbed a powdered protein 
extract of a suspected offender. Through this 
a small prick is made in the skin. After 
fifteen or twenty minutes a hive appears at 
the site of the test with a surrounding area 
of redness if the patient is sensitive to that 
particular substance. The second method of 
testing is called the intradermal or intra- 
cutaneous method. This means that the sub- 
stance to be tested is injected as a solution 
directly into the most superficial skin. This 
method of testing is a great deal more delicate 
than the first but has the disadvantage of 
being a little painful. Under these circum- 
stances a positive test appears rather more 
rapidly. The doctor seldom wants to do more 
than twelve or eighteen such tests at one sit- 
ting. However, with the scratch test he may 
under satisfactory circumstances do as many 
as sixty at a time. The number of tests em- 
ployed varies considerably with the practice 
of different doctors interested in this work. 

Having done a reasonable number of tests, 
and having taken a long and detailed history, 
the physician is now ready to correlate these 
two things. He lists as possible causes of 
trouble every substance which he suspects 
either from his history or from his skin tests. 
The patient is then told how to avoid so far 
as possible these substances in his environ- 
ment or diet. Of course it is utterly impos- 
sible to avoid pollen, and so injections must 
be given. Anywhere from eight to twenty 
injections at perhaps weekly intervals before 
the season of anticipated difficulty are neces- 
sary to secure a good result in the average 
pollen-sensitive patient. House dust is also 
almost impossible to get away from. Never- 
theless a great deal can be accomplished by 
having the patient sleep in a bedroom which 
is relatively free of dust. This can be done 
by removing all hangings and draperies, over- 
stuffed furniture, and rugs, and thoroughly 
cleaning the room. Rubberized coverings 
should be put over the mattress and pillow, 
and the room cleaned every morning while the 
patient is out of it. Under these circum- 
stances the amount of dust that the patient 
inhales during his sleep is greatly reduced, 
and he may be able to tolerate this amount. 
If not, injections against house dust can be 
given with fairly satisfactory results. 

It is frequently observed that a patient may 
give a large positive skin test to a substance 
to which he is obviously not sensitive. Con- 
versely a patient may be highly sensitive to 
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a specific substance and fail to give a skin 
test. Such experiences lead one to look on 
skin tests with a great deal of skepticism, and 
this of course is the correct attitude. It can- 
not be emphasized too strongly that skin tests 
are not a definite indication of actual clinical 
sensitivity on the part of the patient. The 
treatment of the allergic diseases would be a 
relatively simple matter if all skin tests indi- 
cated this. A positive test may mean that the 
substance exciting the test has caused trouble 
in the past, is causing trouble now, will cause 
trouble in the future, or that it will never 
cause trouble. It is for this reason that the 
physician finds it necessary to take a very 
careful and detailed history. As pointed out 
before, the most important criterion of sensi- 
tivity is actual ability to reproduce the symp- 
toms by exposure to the suspected substance. 

After the initial study has been finished and 
the patient’s environment altered so as to 
eliminate the suspected causes of difficulty, 
the patient must be seen at frequent intervals 
by the doctor to determine by actual trial and 
error which of these substances is really at 
fault, since sensitivity to a number of dif- 
ferent substances at the same time is the rule. 

Among his other studies, the physician will 
also examine the patient carefully in search 
of foci of chronic infection. However, it 
should be reiterated here that just because 
the patient has attacks of asthma only when 
he has a cold there is no reason for assuming 
that the cold is the fundamental cause of the 
asthma. On the contrary, if a dust to which 
he is sensitive is removed from his environ- 
ment, he may be able to have a cold without 
a sign of asthma. Tonsils and adenoids are 
often removed with the hope of alleviating 
asthma. If these organs are actually infected 
and doing the patient harm, they should of 
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course be removed. But the mere fact that 
the patient is a sufferer from asthma is no 
indication that surgery should be done. 

What is the outlook for a patient who suf- 
fers from allergic complaints, especially 
asthma and hay fever? By and large, seventy 
to eighty per cent of them receive a great deal 
of benefit from allergic management. To make 
the case simple, let us say ten patients with 
ragweed hay fever are treated by preseasonal 
injections. Four of these will probably go 
through the ragweed season without any 
symptoms whatever; four more will be very 
greatly benefited; one will feel that the treat- 
ment has been of only slight benefit; and one 
patient will receive no benefit at all. In the 
treatment of all the allergic diseases, the 
results are essentially similar to the ragweed 
hay fever group. From our discussion, how- 
ever, it is clear that the situation is extremely 
complicated in the average allergic patient. 
For this reason it requires complete coopera- 
tion on the part of the patient to procure a 
good result. In fact in many instances it 
would appear that the results of treatment 
are almost in direct proportion to the degree 
of cooperation. An optimistic attitude must 
be maintained by both physician and patient. 
Furthermore, the patient must be extremely 
careful to prevent his affliction from making 
a chronic invalid of him. This is especially 
true in children where the outlook on. the 
whole is somewhat better than that of the 
older age group. Nature in this instance is 
working with us; there is a decided tendency 
to outgrow many of the allergic reactions of 
childhood at the age of twelve or fourteen. 
Under no circunistances should a child be per- 
mitted to take nis symptoms too seriously. He 
is far better off with mild asthma than with 
a neurotic disposition. 





As the most universal symptoms of disease, 
the first indication of something wrong with 
the living organism is pain, to seek and to 
apply remedies for it is the most primitive of 
the primeval instincts. . . . As illustrative ex- 
amples we may mention massage which was 
evolved from the instinctive action of rubbing, 


stroking and kneading to sooth an injured or 
stiff limb. The Chinese have developed this 
method to a high degree of excellence per- 
haps never equalled by any other race.—From 
“History of Chinese Medicine” by Wong and 
Wu. 





An Orthopedic Surgeon Looks at the American 
Physiotherapy Association 


Clarence H. Heyman, M. D. 


It is, of course, presumptuous for me to 
tell you, executives of the American Physio- 
therapy Association, what the association 
stands for. I am only an interested onlooker 
and know little of what takes place during 
your executive meetings and with what prob- 
lems you are beset. I am in a position, how- 
ever, as an outsider, to look upon your organ- 
ization and see some of the results you have 
accomplished. 

The purposes of the American Physio- 
therapy Association, according to your Con- 
stitution, are: 

1. To establish and maintain a profes- 
sional and scientific standard for those en- 
gaged in physical therapy. 

2. To promote the science of physical 
therapy. 

3. To aid in the establishment of educa- 
tional standards and scientific research. 

4. To cooperate with and work only under 
the prescription of members of the medical 
profession. 

5. To provide suitable information. 

To fulfil these purposes we must look with 
approval on what you have already accom- 
plished. To maintain professional standards 
you admit as a member only the applicant who 
has trained at an approved school and who 
has passed a professional examination. You 
are cooperating with the American Board of 
Examiners. You are thus guarding your- 
selves against contamination or dilution which 
may d2stroy your laudable purposes. On the 
other hand do not affect superiority and with- 
hold the benefits and encouragement from 
those really qualified. That is the surest way 
to suppression of growth and to senility. 

To aid in the establishment of educational 
standards and scientific research you are co- 
operating with the Council on Medical Edu- 
cation and Hospitals of the American Medical 
Association. Reduplication of effort is avoided, 
~ 40515 Carnegie Ave., Cleveland, Ohio. 


Read at the banquet for the National Officers of the Amer- 
ican Physiotherapy Association, Cleveland, Ohio, Jan. 1939. 


90 


and you have allied yourselves with the re- 
sources and prestige of that energetic council. 
You are rendering valuable service to hos- 
pitals and to the public by your registration 
of qualified technicians. You are upholding 
the dignity of your profession by working 
only under the prescription of members of the 
medical profession. In this you are wise, for 
you cannot hope to compete with the methods 
of the unqualified and come out unsoiled. 
They can beat you at that game. On the other 
hand do not think that you lose dignity or 
face by doing a “general” which is of great 
importance to the debilitated patient. In your 
profession, as in the medical profession, false 
dignity plays into the hands of the unquali- 
fied. The doctor who refuses to treat a corn, 
or perform needed manipulations, or who is 
not sympathetic to the patient’s real or 
fancied complaints is not only withholding 
needed services but is furthering the cause 
of charletans. 

You are providing information to those who 
seek by your excellent publication, THE 
PHYSIOTHERAPY REVIEW. The articles of high 
character provide information and are in- 
spiraticnal for better effort. 

You have elevated the dignity of physical 
therapy and are placing it on high profes- 
sional standards where it belongs. Much more 
needs to be done along these lines to take it 
out of the hands of the unqualified. You are 
doing this by accepting unselfish obligations 
which any association, which wants to live, 
must accept. In addition to acting as a 
medium for the dissemination of knowledge 
amongst your members you have adopted the 
responsibility as a source of educational in- 
struction to allied professions. The Associa- 
tion is not a mere club where members are 
attracted to each other because of similarity 
of interests, to further good fellowship, to 
talk shop, to receive counsel from older and 
wiser heads on your own individual problems. 
These are functions which are important and 
necessary in any association and are looked 
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upon with approval by allied professions. 
When the ideals of the association transcend 
these selfish interests, as they have in yours, 
mere approval grows into cooperation. 

Physical therapy has been of vital assist- 
ance to the orthopedic surgeon, and from the 
nature of the disability of most of your pa- 
tients you have naturally become closely asso- 
ciated with orthopedic surgery. Your welfare 
has been ours, and ours has been yours. From 
a position of fathering physical therapy you 
are growing so rapidly that you have flown 
from under the wing of orthopedic surgery 
and are come into contact with suitors in 
other specialties. This is true whether you 
wish it or not. Your fundamental training in 
the knowledge of the reactions to physical 
phenomena on disease and the technique of 
their application must be made available to 
other specialties. It is not that the ortho- 
pedic surgeon will cast you off. You have 
grown to be individualistic, and we could not 
hold you if we tried. As you make yourselves 
so essential to others as you have to us, we 
can be proud in the comfort of priority of 
discovery. 

Progress in the scientific use of physical 
measures has been rapid, and physical therapy 
has become a specialty in its own right. Let 
us imagine that you are being conducted on 
a tour through the physical therapy depart- 
ment of a modern hospital. You are taken in 
hand by an intelligent young lady, not at all 
suggestive of the buxom and formidable look- 
ing “masseuse” of by-gone days. She is at- 
tractive, and as your surreptitious appraisal 
passes over her you approve of her grace and 
charm. If you are an orthopedic surgeon you 
note that her shoes are of the appreved flat- 
heeled type, and you conclude that she hails 
from Boston, or has been made to come under 
the spell of that cultural influence—the foun- 
tain head of physical therapy. You will be 
pardoned if you steer the conversation to Miss 
Janet Merrill, for that is the surest entre to 
a wholehearted welcome. Her stateliness 
melts, for she sees in you a parity of enlight- 
enment. You note that she carries herself 
with that ease and grace of a good posture, 
inspiring the patient and you to emulate her 
example. Your chin goes in and your chest 
goes out; your lumbar spine becomes flat, and 
you are secretly proud of still being able to 
contract your abdominal muscles. As you do 
this you are conscious that your trousers 
are loose at the waistband and you tighten 
your belt another notch. You decide that your 
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tailor must take them in a little, and he may 
as well let out the vest at the chest for this 
is feeling a little tight. 

In the meantime we have arrived at the 
pool where we see another young lady, per- 
haps just as attractive but appearing at a 
disadvantage in her shoulder high wading 
boots. Nevertheless, she smiles at you sweetly, 
tucks at her hair, and is soon again intent 
upon her little patient who is trying to show 
off to you how he can contract his abductors. 
You pass from the pool, ducking under a trol- 
ley track, to pause momentarily at a Hubbard 
tank or two, one filled with brine. Beyond the 
cubicles for shower baths you are escorted 
hastily past the hydrotherapy room with its 
needle sprays and nozzles which are never 
used. Just why these have been installed I 
have never learned. I might suggest that 
they could be put to use as an acid test, as it 
were, to a patient’s complete hardihood of 
recovery, for he who is able to withstand and 
enjoy being squirted at with a stream of cold. 
water is surely qualified to such a certificate. 
Nor is there activity at the cabinet bath which 
you also pass quickly in order to get to the 
gymnasium. 

Here there is a scene of activity. Sil- 
houettes of good, bad and indifferent postures 
are on the wall There are mirrors, stall bars, 
rings, shoulder wheels, a Knavel table, weights 
and pulleys. You stumble over a trough and 
catch yourself on some hand rails. You test 
your coordination, and perhaps sobriety, by 
matching your steps on the outlines of foot 
prints painted on the floor. 

We now pass into another room presided over 
by still another attractive young lady, wear- 
ing a pretty artist’s smock which identifies 
her at once as an occupational therapist. Here 
I have no sure-fire way to gain an entre, for 
my ignorance in the background in occupa- 
tional therapy is appalling. I find myself edg- 
ing closer to the side of my conductor physical 
therapist. “We believe,” says the occupational 
therapist, “in the education of synergestic 
muscle groups rather than devoting attention 
to the individual muscle.” Perhaps she is 
right, but at this sacrilege to the memory to 
Wilhemina Wright the physical therapist com- 
presses her lips a little and would have us 
move along. Is there a sort of sufferance be- 
tween these cousins, we wonder? We move 
along reluctantly, however, as ever since our 
youth we have wanted to play with a loom or 
a jigsaw. The cabinet of tools containing 
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neatly arranged hammers and mallets, chisels 
and gouges, saws, screw drivers, and planes 
have the same attraction to the orthopedic 
surgeon as a display window in a hardware 
store. This courting is directed at the vulner- 
able instincts in his primitive love for the 
simple tools requiring coordinated exercise 
and stimulating of active cooperation. It is 
not in his nature to submit to an unmixed 
diet of inactivity which permits a piece of 
electrical apparatus to replace active effort. 

What’s this? A special treat in rhythm 
provided by the orchestra composed of spas- 
tics. You listen through the number and duti- 
fully applaud for an encore. These little 
patients are beating time on their triangles 
and sand blocks to the accompaniment of the 
pianist and are doing it surprisingly well. 
You wonder how they can do it handicapped 
as they are by the gyrations and waving of 
arms, the twisting of body, and the grimaces 
of athetosis. You are, however, somewhat de- 
pressed by this exhibition, for you are con- 
‘scious of the apparent hopelessness in the 
darkness of our present knowledge to meet 
with this condition. The instructor smiles a 
little sadly, but you can see in her face a grim 
determination to carry on. You offer words of 
encouragement and secretly pray that her en- 
thusiasm does not waver and that her efforts 
may not be in vain. 

We pass into another room filled with cubi- 
cles. A curtain is pushed aside and we see 
another physical therapist massaging a back 
which has been reddened to a glow by a baker. 
Here one is working on Tony C. whose garlic 
breath makes her wish he had broken his ankle 
instead of his shoulder. The sounds of short- 
wave machines give an air of busy activity 
about the place, and over in the corner is the 
conventional diathermy machine now called 
into action only during a rush. There are 
bakers, radiant lamps, quartz lamps, and car- 
bon arc lamps. There are paraffin baths and 
whirlpool baths. From the corner comes the 
hum of a motor punctuated at regular inter- 
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vals by a sort of puff, causing an alternate 
flush and pallor to the leg in the Pavaex boot, 
The inductotherm is perhaps the most re 
cently acquired apparatus. Truly this phy- 
sical therapy is a specialty, for how can the 
ordinary doctor keep apace with all these 
gadgets? 

In an out-of-the-way corner, pevhaps coy- 
ered with dust, are various machines which 
once were prominently displayed. Some show 
little wear. Not even in the corner do we see 
the once popular static machines with their 
impressive sparks, nor the Zander machines 
which were once so numerous as to occupy this 
entire space. We wonder what gadgets so 
popular now will be the next to be shoved into 
that corner and finally be discarded altogether. 

Our visit approaches an end, for we must 
be getting along. We have seen much modern 
apparatus and have missed old favorites. We 
congratulate our conductor on her modern 
and up-to-date equipment and depart making 
one suggestion. We believe that the only thing 
lacking in this set-up is a museum room where 
discarded apparatus in which we once had 
faith may be placed and catalogued. This 
would forever furnish a lesson in humility. 
One wonders at our next visit several years 
hence what additional pieces would be there to 
plague our present feeling of security. Can it 
be that the Leyden jar and the static machine 
and the magnet will be shoved over to make 
room for the sine-wave machine, the carbon or 
quartz lamps, the Pavaex? Even the short- 
wave machine and the endotherm may crowd 
for a place with a manikin of a technician 
trained chiefly in the use of apparatus stand- 
ing guard over them. But should we return 
even a century hence we shall be met and 
escorted by an intelligent young lady with 
good posture and orthopedic shoes, who has @ 
fundamental knowledge of anatomy, kinesi- 
ology, body mechanics and of physiological 
reactions to physical phenomena, and who 
relies chiefly upon what she can do with her 
own hands and upon individual instruction. 


Denver and June 


Denver and June, a matchless combination, 
unite in inviting every member, delegate, and 
guest of the American Physiotherapy Asso- 
ciation, to make the most of their “Vacation- 
Convention” in the Colorado Capital. 

You are urged to add to the thrills that will 
accompanying the unreeling of play in the 


open, the thrills of an outing or a sight-seeing 
jaunt in Denver’s unrivaled mountain area 
. . . higher, grander, and five times larger 
than Switzerland’s. 

June rolls up the scenes that have been 
delighting the nation’s winter sports enthu- 
siasts and sets the fantastic stage for the 
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summer vacationist. June erases the snows 
from the lower ranges of mountains and re- 
vyeals vast areas of flower-carpeted hillsides 
almost with a single sweep of her magic hand. 
The plows of the highway department and 
forest service push to the very mountain tops, 
opening scenic highways that have been hid- 
den throughout the winter. 

Years of work and expenditure of millions 
of dollars on paved highways now have 
brought the wonder districts of the Colorado 
Rockies only a few minutes from Denver's 
famous Civic Center. The Colorado visitor, 
with only a few hours to spend in recreation, 
now may speed into the very heart of some of 
the most spectacular scenic areas in all 
America. 

Denver’s mountain park system, reached by 
a number of good highways are only 30 
minutes away. Here, 11,000 acres of primitive 
wonderland has been set aside and dedicated 
to the enjoyment of all who find opportunity 
to come. Looking down upon this area, and 
actually a part of the city-owned park, is a 
mountain peak 14,260 feet high. It is taller 
than Pikes Peak and dominates a large section 
of the Continental Divide which extends 
through Denver’s back yard. There are lakes 
of surprising beauty, 14,000 feet above sea 
level, that reflect only the sky and the clouds. 
Through numerous mountain parks roam buf- 
falo, deer, beaver and many other varieties of 
wild game, safe in a region that once was 
their own. 

Half an hour by automobile takes one to 
historic scenes and even to the top of Lookout 
Mountain and the honored tomb of William F. 
(Buffalo Bill) Cody. Nearby is Pahaska Tepee, 
maintained as a museum and displaying cher- 
ished mementoes of the famous western scout, 
and many souvenirs of the pioneer days. 

Farther on, come the celebrated gold and 
silver mining districts with mines, some still 
active at the very roadside. There are ghost 
towns and almost uninhabited valleys where 
once thousands of eager feet trod as they 
sought the millions of dollars in precious 
metals that were extracted from the sparkling 
streams and the rugged mountain sides. There 
are, on mountain sides, old structures that 
were built three-quarters of a century ago to 
serve as stage-line stations. A paved highway 
speeds the traveler past the house where lived 
George Pullman in the days when the Pullman 
car was no more than a germ in the mind of 
the man who was destined to achieve fame for 
his contribution to world travel. And nearby, 
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in his struggling youth, lived W. L. Douglas 
when he was making boots for miners, instead 
of footwear for the boulevard, as well as Main 
Street. 

Four fine highways from Denver extend to 
Estes Park and Rocky Mountain National 
Park, now only a short drive from the nation’s 
highest metropolitan city. Each of these dust- 
less roads extends through celebrated scenic 
areas .. . the Big Thompson Canyon, the 
North St. Vrain and the South St. Vrain, and 
the fourth winding its smooth way over 
Berthoud Pass, the highest point reached by 
any transcontinental highway in the U. S. A. 
With these travel facilities available, the vis- 
itor to Denver may go to these famous recrea- 
tion and scenic areas by one route and return 
over another, the entire trip providing a 
panorama of ever-changing and awe-inspiring 
vistas. 

It is recommended that no visitor to Denver 
in summer should return to his home without 
partaking of the thrill of traveling Trail 
Ridge Road, connecting Estes Park with the 
Grand Lake Region. For those who never have 
had the experience of motoring above the 
clouds, this road, the highest highway in 
America, is recommended. There are times 
that this unrivaled mountain boulevard, which 
twice crosses the Continental Divide, reaches 
an altitude of 12,200 feet. For a distance of 
at least a dozen consecutive miles, it does not 
descend below the 11,000-foot mark. This 
construction achievement takes the traveler 
to elevations that permit a view of as much 
as 200 miles of mountain tops and half a hun- 
dred peaks that rival any in the world. 

Throughout this great area of jumbled 
peaks and awesome chasms are hotels, lodges 
and camps. At many of these facilities and 
comforts comparable to those available in 
metropolitan areas are available. 

Every sport is available; there are even 
mountain golf courses, as well as tennis 
courts and badminton. Horseback riding dev- 
otees have the time of their life—there are 
over 2,000 horses in “stes Park alone. Short 
trips and week-long expeditions into wild 
regions carefully planned by mountain guides. 
For the hiker, the botanist and the geologist, 
Denver’s mountain area offers the treasures 
such as might be expected in the highest state 
in the union, and the state richest in variety 
of precious metals, the scope of floral speci- 
mens and expanse of level plains and rugged 
mountains. 
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Convention days will soon be here again, so 
let’s plan a trip to Denver the last week in 
June. The railroads will have special 21-day 
excursion rates at low cost and there are many 
side trips or loop trips available with stop- 
overs in Denver. If you are planning to drive, 
the various oil companies will gladly help you 
with routes. 

There is the Golden Gate Exposition in 
San Francisco, as well as the usual points of 
interest on the West Coast to be visited, and 
all the national parks will be open. So get 
yourself a map and start planning. There is 
no better way to raise enthusiasm to the 
proper pitch. 

An extra day has been added to the conven- 
tion so that we may absorb the meetings in a 
more leisurely fashion and become better ac- 
quainted with each other and our convention 
city. The convention dates bring us close to 
the Fourth of July and should give an extra 
few days for sight-seeing to those who must 
count carefully their days of leave. 

The Colorado Chapter is a new and small 
chapter, but there is nothing small about its 
hospitality and generosity. Let’s show our 
appreciation by making the Denver meeting 
one of the largest and finest conventions ever. 


NATIONAL EXECUTIVE COMMITTEE 


Vor. 19, No. 2 


Tentative Program for 1939 
Convention 


Sunday —June 25 
4:00 p.m. Registration. 
6:00 p.m. Buffet supper — Informal reports 
from chapter representatives. 
Professional entertainment. 
Monday—June 26 
9:30a.m. Address of Welcome—Robert Pack- 
ard, M.D., Orthopedic Department, 
Children’s Hospital, Denver, Colo, 
Business Meeting. 
2:00 p.m. Lecture—‘“Diathermy in Pelvic Dis- 
orders.” 
3:00 p.m. Orthopedic lecture—“Erb’s Palsy.” 
8:15 p.m. Lecture—‘Physiotherapy in Psychi- 


atry.” 
Tuesday—June 27 
10:00a.m. Orthopedic lecture — “Cerebral 
Palsy.” 


12:30 p.m. Officers’ Luncheon. 
:30p.m. Trip to Lookout Mountain—Box 
Supper. 
Wednesday—June 28 
9:30a.m. Business Meeting. 
2:00 p.m. Orthopedic lecture. 
3:00 p.m. Lecture—‘The Role of Physiother- 
apy in the New Social Security 
Set-Up.” 
7:30p.m. Banquet (formal). 
Thursday—June 29 
9:00a.m. Round Table Discussions 
“Education” — Miss Constance 
Greene, leader. 
“Massage’”—Miss Hazel Furscoitt, 
leader. 
11:00a.m. Orthopedic lecture—‘“Scoliosis.” 
2:30 p.m. Visit to Psychopathic Hospital— 
“Fever Therapy in the Treatment 
of Osteomyelitis.” 
8:00 p.m. Elitch’s Gardens—Dramatic pro- 
duction (optional). 
Friday—June 30 
9:30a.m. Round Table Discussion 
“Feet”—To be led by an orthopedic 
surgeon and Miss Catherine Worth- 
ingham. 
2:30p.m. Visit to Children’s Hospital—Clinic 
conducted by Dr. Atha Thomas. 
All of the topics listed for orthopedic speak- 
ers will be given by men who are specialists 
in their particular field, and many have done 
extensive research work which will be of in- 
terest to all physical therapists. 


to bo 





Scientific Exhibits 


The executive committee is offering two 
prizes of fifty dollars and seventy-five dollars 
respectively for the best amateur and pro- 
fessional exhibits at our coming convention in 
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June. Amateur class includes chapter assist- 
ance only; professional includes paid profes- 
sional assistance in planning the exhibit. Each 
exhibit should be built around a central theme, 
that is, develop one subject completely, each 
chapter to make their own selection of sub- 
ject matter. Winning exhibits will become the 
property of the American Physiotherapy 
Association to be used as exhibit material for 
other meetings and conventions. 

Notice of your tentative plans should be 
filed with Miss Helen Foss, Publicity Chair- 
man, Children’s Hospital, lowa City, Iowa, not 
later than April 15th. 





Notice 


Requests are coming in for posters, photo- 
graphs and films on physical therapy which 
will interest the layman as well as those in the 
medical profession. Will the Publicity Chair- 
man of each Chapter please file your list of 
such material at this office immediately. 

Applications for exhibit space at the Amer- 
ican Physiotherapy Association Convention 
will be sent out to you in the near future. 
Miss Lucile Cabeen, Fitzsimmons General 
Hospital, Denver, Colorado, is the local Pub- 


licity Chairman. HELEN 8. Foss, 
National Publicity Chairman 


Examination for Membership 


The next examination for applicants with 
irregular preparation who may desire mem- 
bership in the American Physiotherapy Asso- 
ciation probably will be given during the week 
of March 20. December 31 was the closing 
date for receiving applications for the March 
examination. 

The closing date for the acceptance of ap- 
plications for the final membership examina- 
tion must be submitted before June 1, 1939. 
Any individuals with irregular training wish- 
ing to avail themselves of American Physio- 
therapy Association membership should sub- 
mit application before that date. If found 
eligible, their names will be listed for the 
closing examination to be given in the fall 
of 1939. 








Chicago Chapter 


A special evening course in neurology is 
being offered during the Winter quarter by 
the physical therapy department at North- 
western University Medical School. Dr. 
Herman Chor, Associate in Nervous and 
Mental Diseases, is the instructor. 
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Several members of the Chicago Chapter 
and the Chicago Visiting Nurse Association 
are taking a special evening course in anatomy 
dissection which is being given during the 
Fall, Winter and Spring quarters at North- 
western University Medical School. 





New, York,Chapter 

Miss Mary Elizabeth Hibbler, of the New 
York Chapter, was married on February 1, 
1939, to Mr. Arthur Rubicam. 

Miss Mary Elizabeth Stark, who was asso- 
ciated with the Physical Therapy Department 
at Reconstruction Hospital, Haverstraw, New 
York, died on December 18, 1938, at the Poly- 
clinic Hospital in New York City. Miss Stark 
was a graduate of Arnold College, New Haven, 
Connecticut. 





Northern California Chapter 


Miss Beatrice Woodcock, of the Physical 
Therapy Department, Children’s Hospital, 
San Francisco, is spending a year in England. 
While there she is visiting the various physi- 
cal therapy clinics in the country. 

Miss Florence Burrell, who was in England 
last year, states that in order to visit a hos- 
pital physical therapy clinic in England it is 
best to write to the sister-in-charge and ask 
for an appointment. State that you are a 
member of our Association and, if possible, 
enclose a letter from some physician in the 
United States. Miss Burrell found those in 
the departments very cordial and eager to 
show what they are doing. 

A series of lectures on the anatomy of the 
nervous system, delivered by Doctor Jones of 
the University of California Hospital, have 
just been concluded. 

In December the Northern California Chap- 
ter relaxed at a gay Christmas party in 
Berkeley, and in February they plan a fish 
dinner at Fisherman’s Wharf, followed by a 
talk on dermatology. 





Pennsylvania Physiotherapy 
Association, Inc. 

The Pennsylvania Physiotherapy Associa- 
tion, Inc., is having a joint state convention 
with the Pennsylvania State Hospital Asso- 
ciation, April 27 and 28, at the Bellevue- 
Stratford Hotel in Philadelphia. The program 
will include the following: 

Thursday, April 27th—Registration and 
viewing of exhibits. 

Evening—Banquet. 
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Friday, April 28th— 

Morning—Business Meeting. 

Lecture on “Orthopedics” by Thomas M. 
Horwitz, M. D., Associate in Ortho: vdics at 
Jefferson College Hospital. 

Afternoon—Lecture by Bernard J. Alpers, 
M. D., Professor of -Neurology at Jefferson 
College Hospital. 

Lecture on “Conditions of Interest to the 
Physical Therapist,” by John Stokes, M. D., 
Professor of Dermatology and Syphilology, 
University of Pennsylvania. 

Lecture on “Short Wave Therapy,” by 
Wm. H. Schmidt, M. D., Chief Physical 
Therapist at Jefferson College Hospital. 

Miss Tyra Gowenius of Wynnewood, Penn- 
sylvania, died on October 20, 1938. Miss 
Gowenius was a graduate of the Avidson’s 
Gymnastic Institute of Stockholm, Sweden. 
She was an honorary and also a charter mem- 
ber of the Pennsylvania 7hysiotherapy Asso- 
ciation, Inc. 





Physicians’ Art Exhibit 


The American Physicians’ Art Association 
composed of members in the United States, 
Canada, and Hawaii, will hold its second Art 
Exhibit in the City Art Museum of St. Louis, 
May 14 to 20, 1939, during the annual session 
of the American Medical Association. Art 
pieces will be accepted for this art show in the 
following classifications: (1) oils both (a) 
portrait and (b) landscape; (2) water colors; 
(3) seulpture; (4) photographic art; (5) 
etchings; (6) ceramics; (7) pastels; (8) 
charcoal drawings; (9) book-binding; (10) 
wood carving; (11) metal work (jewelry). 
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Practically all pieces sent in will be accepted, 
There will be over 60 valuable prize awards, 
For details of membership in this Association 
and rules of the Exhibit, kindly write to Max 
Thorek, M. D., Sec., 850 Irving Park Blvd, 
Chicago, Ill., or F. H. Redewill, M. D., Pres, 
521-536 Flood Bldg., San Francisco, Calif. 





We have on file at the Review office a play 
entitled “Hot Spots” by Rodney Atsatt, M. D, 
This was read by the author at a joint meet- 
ing of the Santa Barbara and Southern Cali- 
fornia Chapters. It is not only amusing and 
clever but teaches a worth while lesson. We 
recommend it for chapter programs, and it 
would be especially good at a hospital staff 
meeting. If any chapter is interested in hay- 
ing this for a meeting, it may be obtained 
from the Review office. 


Australian Massage Association 

The Second “ederal Congress of the Aus 
tralian Massage Association will be held in 
Melbourne, Victoria, Australia, during the 
first week of May i939. A hearty welcome is 
extended to all members of the Ameriaw 
Physiotherapy Association. 








The Fourth World Congress of Workers for 
the Crippled, under the joint auspices of the 
International Society for Crippled Children 
and the English Central Council for the Care 
of Cripples, will convene in London, England, 
on July 16, 1939, lasting through July 22. 
The convention sessions will be held at Bed- 
ford College, and a cordial invitation is ex- 
tended to anyone who might care to attend. 


Index to Current Literature 


APPARATUS 

Poliomyelitis Treated by Tilting Stretcher. JAMEs 
A. Kerr, M.D., Lancet, Jan. 7, 1939. 

An Inexpensive Portable Electrical Thermometer 
for the Hyperpyrervia Clinic. Francis W. 
BisHop. J. Labor. and Clin. Med., Nov. 1938. 

CARDIAC 

Treatment of Cardiovascular Cases by the Radio- 
active Hyperthermal Waters of Bath. A. Gor- 
pon Watson. Med. Record, Oct. 5, 1938. 

Spa Treatment in Cardiovascular Disorders. 
Puiie W. McKeac. Med. Record, Oct. 5, 1938. 
The Relation of Diseases of the Cardiovascular 
and Renal Systems to Climatic and Socio-Eco- 
nomic Factors, I. M. Morryama anp L. P. HEr- 
RINGTON, 


Amer. J. Hygiene, Nov. 1938. 
DERMATOLOGY 
Significance of Porphyrin Content of Urine in Der- 


matoses Associated with Sensitivity to Light. 
Apert R. McFartanp, M.D., and Wriiriam H. 
Srrarmy, Ph.D. Arch. Derm. and Syphil., Nov. 
1938. 

Alopecia, J. E. M. Wietry, M.B. Practitioner, Jan. 
1939. 

Urticaria Provoked by Heat or by Psychic Stimuli. 
J. G. Horpxrins, M.D., B. M. Kesren, M.D., and 
O. G. Hazer, M.D. Arch. Derm. and Syphil., 
Nov. 1938. 

The Diagnosis and Treatment of Common New 
Growths of the Skin. Sypnry THomson, M.A. 
M.D. Practitioner, Jan, 1939. 

— ~~ a 

DIATHERMY 


Physical and Biological Aspects of Short Wave 


Diathermy. AtteN Hemrneway, Ph.D. Areh. 
P. T., Jan. 1939. 
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Ear, NOSE AND THROAT 


The Use of Physical Therapy in Diseases of the 
Ear, Nose and Throat. J. L. Myers, M.D. Amer. 
J. Surg., Oct. 1938. 

Chronic Progressive Deafness, Including Otosclero- 
sis and Diseases of the Inner Ear. Gwprorce E. 
SHamBaucnu, Jr., M.D. Arch. Otolaryn., Nov. 
1938. 

Benign Tumors of the Larynz. Gorpon B. New, 
M.D., and Joun B. Ericu, M.D, Arch. Otolaryn., 
Dec. 1938. 


ELECTROTHERAPY 

Electrothermic Coagulation of Aortic Aneurysms. 
Artuur H. BLAKemMorE, M.D., and Barry C. 
Kine, Ph.D. J. A. M. A., Nov. 12, 1938. 

The Diagnosis and Treatment of Common New 
Growths of the Skin. SypNey THomson, M.A., 
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The Physiologic Effects of Ultraviolet 
Radiation 
By Henry Laurens, Ph.D., LL.D., New Or- 
leans, in J.A.M.A., 111:26:2385, December 
24, 1938. 
Skin 

The author states that many important ef- 
fects on the body are mediated by the skin 
and by changes produced in it. The antira- 
chitic effect occurs in the lowermost cells of 
the horny layer and in the prickle cells of the 
malpighian layer, while the production of 
erythema takes place in the basal cells (germ- 
inativum) of the malpighian layer and in the 
corium. 

The “burn” produced by ultraviolet takes a 
few hours to appear and the longest wave- 
length that can produce it is about 3,150 
angstroms. The curve representing relative 
effectiveness of different wavelengths rises to 
a maximum at 2,967 angstroms, descends to a 
minimum at 2,800 angstroms, then rises again 
to a smaller maximum near 2,500-2,450 ang- 
stroms and extends to an undetermined 
shorter wavelength. Blonds are from 40 to 170 
per cent more sensitive than brunets; men 20 
per cent more sensitive than women. Persons 
between 20 and 50 are more sensitive than 
those younger or older. Increased sensitivity 
is correlated with thyroid hyperactivity and 
with increased number of open capillaries in 
the skin. An acid diet increases sensitivity. 
Salves exert a protective action, an acid salve 
less than an alkaline. 

Erythema is followed by pigmentation. Ec- 
todermal pigment is almost exclusively in the 
basal cells, occurring in the white race in the 
outer layers only when the skin is well tanned. 
In Negroes pigment is more abundant in the 
basal layer but there is also much pigment in 
the outer, including the horny, layers. The 
process of adaptation or protection consists in 
proliferation, cornification, pigmentation and 
changes in skin cell proteins. The shorter 
waves are absorbed by the horny layer (about 
30 microns thick) and never reach the living 
cells of the epidermis. The longer waves 
which penetrate as far as the dermis (50-80 
microns) may act on the blood in the papillae. 
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The basal layer pigment, which increases after 
irradiation with wavelengths shorter than 
3,150 angstroms, diminishes the amount of 
ultraviolet which may reach and penetrate the 
basal cells and thus protects the dermis from 
receiving too much energy. Pigment forma- 
tion and therapeutic benefit are independent, 
coordinate phenomena proceeding simultane 
ously in the same direction. 
Eye 

According to the author sunlight ordinarily 
is harmless, but when the ultraviolet compo- 
nent is increased by reflection, as from sand, 
water, ice or snow, it produces “snow blind- 
ness.” Glowing arcs and metals which emit 
energy shorter than 2,950 angstroms are in- 
jurious and_ special ultraviolet-absorbing 
glasses should be worn. The damage is usually 
limited to conjunctivitis and blepharitis, with 
prickling pain and uncomfortable foreign body 
sensation. Edema and contraction of the lids 
and corneal erosion may occur. Long-continued 
exposure to intense ultraviolet may produce 
functional disturbances, such as color scoto- 
mas and constriction of the peripheral field. 
It still is a question as to whether intense 
ultraviolet produces lenticular cataract. 


Blood 


The number of reds, whites and platelets 
may be made to increase by appropriate irradi- 
ation. Irradiation produces a lowered blood 
sugar, increased sugar tolerance, increased 
blood calcium, relative lymphocytosis and 
eosinophilia. In lymph an increase in protein, 
a decrease in sugar, an increase in calcium 
and an increase in cell number have been ob- 
served. 

While ‘rradiation with ultraviolet may have 
some effect on secondary anemia, this is lim- 
ited and not specific and far less efficient than 
dietetic and drug treatment. 


Circulation 
There is evidence that sunlight and artifi- 
cial radiant energy may lower blood pressure, 
normal and elevated. Certain experimenters, 
notably Laurens and his co-workers, appear 
to have demonstrated that the energy emitted 
by carbon arcs lowers the blood pressure of 
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animals and human beings. Following irradia- 
tion intense enough to produce erythema the 
systolic blood pressure of hypertensive per- 
sons may drop an average of 17 mm. (range 
2 to 41), the diastolic of 7 mm. (range 2 to 
20). The cardiac output (volume per minute) 
usually increases when the blood pressure is 
lowered. From a clinical standpoint the claim 
that ultraviolet rays reduce blood pressure 
does not appear to have been sufficiently es- 
tablished by the majority of those who have 
had long experience with natural or artificial 
heliotherapy to command acceptance. Most of 
them feel that, while exposure of the entire 
body to ultraviolet rays may produce some 
reduction in blood pressure in certain indi- 
viduals, this reduction cannot be depended on 
and is too slight and inconstant to be of clin- 
ical value. 
Metabolism 


Laurens states that irradiation of moderate 
intensity increases endogenous nitrogen me- 
tabolism. Residual nitrogen is usually dimin- 
ished. The excretion of uric acid is said to 
increase, giving support to the use of ultra- 
violet in the treatment of gout. Ultraviolet 
irradiation may double the fat content of the 
blood, cholesterol increasing by 30 per cent. 

The blood sugar of normal men is not in- 
fluenced to any extent by ultraviolet irradia- 
tion, while in some persons with diabetes the 
blood sugar may be temporarily diminished. 
The decrease is probably due to increased ex- 
cretion of insulin. 

Irradiation of lactating women may increase 
to some extent the quantity and antirachitic 
potency of the milk. 

The effect of ultraviolet irradiation on res- 
piration is to make it easier, deeper and less 
frequent. 

Growth 

Practically all of the attempts to show ef- 
fects of light on normal growth processes of 
man and animals have been negative. 


Mineral Metabolism 


Ultraviolet irradiation with wavelengths 
shorter than 3,130 (particularly 2,967 ang- 
stroms) exerts an influence on calcium and 
phosphorus even when the diet is adequate. 
But of even greater importance from the 
standpoint of protection against dietary de- 
ficiencies is the action of ultraviolet radiation 
in rectifying partial lack of the components 
necessary for proper calcification of bone and 
teeth. 

Ultraviolet radiation gives rise, from the 
provitamins in the skin, to vitamin D, the 
agent which promotes normal calcium anabol- 
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ism and retention of phosphorus. Therefore 
it may prevent and cure rickets, adult as well 
as infantile, promote growth and prevent ex- 
cessive less of lime from the body. It ap- 
parently does not influence the healing of 
fractures. 

Ultraviolet irradiation may be used in the 
treatment of infantile tetany, a symptom 
complex occurring in rickets when the blood 
calcium is low. The treatment of choice is a 
combination of a calcium salt (lactate or glu- 
conate), a diet low in phosphate and optimal 
vitamin D. Latent tetany may become mani- 
fest when rachitic infants are irradiated if 
sufficient calcium is not available, owing to 
the suddenly increased mobilization and dep- 
osition of calcium in the growing bones. 

Direct exposure of the skin to ultraviolet 
rays from the sun or from artificial sources 
results in the formation of vitamin D within 
the organism, but the Council cannot recog- 
nize statements or implications that vitamin D 
has all the beneficial effects of exposure to 
sunshine. Not only have various foodstuffs 
been irradiated to increase their content of 
vitamin D but there has been a tendency to 
add preformed vitamin D to foods. Milk is 
poor in vitamin D but is an excellent source 
of calcium and phosphorus. The Council on 
Foods therefore considers that of all the com- 
mon foods available, milk is most suitable as 
a carrier of vitamin D. The Council has re- 
cently made the decision that for the present 
milk is the only common food which will be 
considered for acceptance when fortified with 
vitamin D. One of the methods used to impart 
antirachitic properties to accepted vitamin D 
milks is irradiation with ultraviolet shorter 
than 3,130 angstroms. 

It has been asserted that vitamin D acts 
through stimulating the parathyroid glands. 
But the effects of irradiated ergosterol and of 
parathyroid extract on the plasma phospha- 
tase, on the blood and urine chemistry and 
on the microscopic appearance and chemical 
composition of the bones are dissimilar. 


Photodynamic or Optical Sensitization; 
Pathology 


Laurens states that it is possible to sensi- 
tize living cells, like photographic plates, and 
thus produce abnormal conditions in which 
light or Inminous rays and longer ultraviolet 
rays are as active as the shorter ultraviolet. 
Among photodynamic sensitizers are ery- 
throsin, rose bengal, rhodamin, anthracene 
derivatives, acridine dyes, methylene blue, 
quinine, chlorophyll, hypericin and the por- 
phyrins. 
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The porphyrins may sometimes sensitize, 
as in lead poisoning, but even when present in 
large amounts, as in sulfonai and trional pois- 
oning, they may not. Again porphyria may 
not be present in some cases of hydroa vac- 
ciniforme and in these instances there may be 
hypersensitivity to repeated ultraviolet irra- 
diations as well as normal sensitivity. Hydroa 
vacciniforme is probably a symptom found in 
numerous conditions. It is further possible 
that porphyrins play no part in light sensi- 
tivity. They may represent products of skin 
injury and be a result rather than a cause of 
dermal sensitization. 

Urticaria solare may occur after short ex- 
posure to sunlight. It is accompanied by im- 
mediate and severe erythema, edema and itch- 
ing. Normal erythema is produced by ultra- 
violet radiation of wavelengths shorter than 
3,150 angstroms. It is delayed reaction, a 
“triple response,” appearing an hour or more 
after moderate exposures and is followed later 
by pigmentation. Urticaria solare manifests 
itself as a “triple response” and is produced 
by luminous violet and blue rays (from 3,900 
to 5,300 angstroms). It is not followed by 
pigmentation and is independent of oxygen. 

The relation of ultraviolet to pellagra is 
difficult to evaluate. The clinical impression 
that sunlight is harmful to the pellagrin has 
been confirmed again by Smith and Ruffin, 
according to whom the seasonal incidence of 
pellagra is conditioned by the degree of die- 
tary deficiency and the intensity of the solar 
radiation. 

Repeated irritation by ultraviolet rays can 
cause chronic lesions, which may be precan- 
cerous, such as keratosis senilis and xero- 
derma pigmentosum. It is an open question 
as to whether xeroderma pigmentosum and 
skin cancer are really associated with photo- 
dynamic action. 

A cancer develops from a precancerous 
lesion not only as a result of a continuation of 
the initial insult but as a result of any con- 
tinued trauma. Thus ultraviolet rays do not 
cause cancer in themselves. They produce 
characteristic cell changes leading to precan- 
cerous lesions in the skin. Any irritation, in- 
cluding continually and excessively applied 
ultraviolet rays, can cause the precancerous 
change to become malignant. 


Bacteria 


Almost all bacteria may be killed or at- 
tenuated by ultraviolet rays, but there is con- 
siderable variation in the rapidity of their 
destruction. Those which live in the animal 
body are most easily affected. 
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The curves expressing bactericidal effect are 
quite similar for all bacteria but some are 
more sensitive than others. Beginning with 
the diphtheria bacillus the effect increases for 
bacillus coli, staphylococci and cholera, culmi- 
nating with typhus. Tubercle bacilli capable 
of growth disappear at the earliest in two 
hours and at the latest in five hours when 
exposed to sunlight. 

Bactericidal action is perhaps of only theo- 
retical interest because the action of ultra- 
violet is effective only in very thin layers, and 
therefore a therapeutic action can occur only 
in the most superficial infections and with 
strong dosage. The use of ultraviolet radia- 
tion for the elimination of bacteria in drink- 
ing water has received some attention, but 
insufficient evidence is available to recommend 
this as a safe process for sterilization. More 
general use has been made in partial steril- 
ization of water in swimming pools. 

Toxins as a rule are not very photostable, 
while antitoxins are resistant to the action of 
ultraviolet energy. A comparison of the effects 
of ultraviolet on vaccine virus and on Staphy- 
lococcus aureus shows that energy sufficient 
to inactivate the virus completely kills all the 
staphylococci. Skin repeatedly exposed to ul 
traviolet rays is less susceptible to the action 
of vaccine virus than is nonirradiated skin. 

Exposure to ultraviolet rays inactivates 
poliomyelitis virus. Diphtheria toxin is de 
stroyed by ultraviolet irradiation and can be 
sensitized to light. Tetanus toxin keeps less 
well in light than in the dark and can be 
shown to be inactivated by ultraviolet rays 
and by light when photodynamically sensi- 


Mode of Action 


According to Laurens physiologic effects 
have their origin in photochemical reactions 
produced when the energy is absorbed. The 
effect is physical, then chemical, and finally 
biologic. 

Photochemical reactions are initiated by 
a change in electron configuration and veloc- 
ity. If the incident energy is short enough it 
will produce vibrations in the electrons, which 
will be activated. These may then be ejected 
and the molecule thus ionized; or they may 
be displaced to an outer orbit, and the atom 
or molecule activated. Photoelectric phenom- 
ena are thus at the basis of all the subsequent 
reactions. They pathologic action of radiation 
may be considered as the result of upsetting 
the electronic configuration so that the pro- 
teins attain an isoelectric state and coagulate 
(aggregation). The nucleus of the cell is the 
chief point of injury. 
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Pathology and Therapy of the “Shoulder 
Joint Complex” 

Ernst Bettmann, M.D., New York City. In 
Am. J. of Surgery, XLI:2:201, August 
1938. 

Inasmuch as the shoulder joint, once in- 
jured, easily becomes stiff, early treatment is 
essential to avoid irreparable damage. The 
use of liniments and fixation of the arm in a 
sling after a simple shoulder sprain or rheu- 
matism often have led to permanent stiffness. 

The most important therapeutic treatment 
is the prevention of contracture, which may 
result even from a simple shoulder injury. The 
best method, even though the patient may not 
like it, is to put the arm immediately in an 
abduction splint. The danger of contraction 
of the lower capsule (recessus axillaris) is 
thus prevented; the deltoideus is not over- 
stretched, while the abductors are not con- 
tracted. In this way the patient suffers no 
pain. The splint is kept on until it is possible 
for him to raise his arm above the horizontal 
line. Of the many types of splints, I prefer 
the barbed splint which is light, may be used 
on both sides, can be fixed by elastoplast by 
means of the barbs and can be changed in 
elevation. For this reason it may be used as 
an exercise treatment splint in cases of neg- 
lected shoulder stiffness. 

Besides the splint treatment, exercise is 
necessary ; first, simple movements, and later, 
more complicated ones. During rest periods, 
moist warm poultices of anti-phlogistine, 
camilla or priessnitz are applied. Since exer- 
cises in which the shoulder blade is active 
are of no use, in cases of fixation of the 
humeroscapular joint, we fix the shoulder 
blade by means of a special belt. The patient 
steps into this and it is arranged and strapped 
so that no movements are possible except those 
in the humeroscapular joint. 

Another good method in cases of muscular 
contraction or joint stiffness, as well as in 
contusions, is the injection of procaine (1 or 
2 per cent). 


Treatment By Manipulation 


H. Jackson Burrows, M.D., F.R.C.S., and 

W. D. Coltart, M.B. The Practitioner, 

CXLI1:5:633, November 1938. 

Terminology 

The word manipulation is synonymous lit- 
erally with the word surgery. The term 
“manipulative surgery” therefore stands con- 
demned. Manipulative treatment is concerned 
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principally with the passive movement of 
joints, and, in its broad sense, is therefore 
part of the armamentarium of the masseur, 
massuese, or physical therapist. In the pres- 
ent article manipulation will be used in the 
more restricted sense of the forcible treat- 
ment which may be used at a single sitting to 
precede or amplify the physical treatment. 
In other words this contribution deals with 
the surgeon’s part of a treatment which he 
shares with the masseuse. With some excep- 
tions, the immediate object is to move a joint 
through its full range. The range of volun- 
tary movement of each joint is given in text- 
books of anatomy, but little or nothing is 
found there regarding those movements which 
may be elicited passively but not actively. The 
most generalized movement of this kind is 
that of distraction. 

(a) Tennis elbow—The subject of tennis 
elbow may be considered under the heading of 
sprains and strains, although it is doubtful 
if all or perhaps even most cases of tennis 
elbow have this pathological basis. The pa- 
tients exhibit typically a point of tenderness 
postero-externally at exactly the level of a 
radiohumeral joint, and they experience pain 
here on active extension of the pronated wrist 
against resistance. In a proportion of cases 
the pain may be elicited by the following pro- 
cedure: the wrist is held flexed by the sur- 
geon, the elbow being in a semiflexed position 
and the forearm pronated; forcible passive 
extension of the elbow, the position of the 
wrist being maintained, produced the pain. 
It is in this last group that manipulation 
under gas is indicated. In the series at St. 
Bartholomew’s Hospital there was indifferent 
success with this, little more than half the 
patients being improved. It may be men- 
tioned here that there are few other condi- 
tions, exclusive of fractures and dislocations, 
for which manipulation of the elbow is de- 
sirable. This joint tolerates passive move- 
ments badly, and these, together with mas- 
sage, should rarely, if ever, be prescribed for 
it. It is a commonplace to see an elbow which 
is making a poor recovery after injury when 
all that is required is to stop the treatment 
which is being given. 

(b) Locked knee—Various conditions in the 
knee responding to manipulation have already 
been mentioned. Another which calls for this 
treatment is the locked knee, which is usually 
the result of a cartilage injury. By a locked 
knee is meant one in which extension is me- 
chanically and temporarily obstructed. In a 
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large proportion of cases the impression 
gained is that whatever “happens” within 
such a joint upon manipulation does so during 
the act of flexion. Sometimes the interior of 
a knee is seen at operation shortly after a 
successful manipulation for the relief of lock- 
ing. In some such cases the partly detached 
fragment is found restored to its normal posi- 
tion: in others, though locking has been re- 
lieved by the manipulation, a bucket-handle 
tear is found with the central fragment dis- 
placed into the intercondyloid notch; in such 
an instance it is probable that the manipula- 
tion has merely resulted in making the tear 
in the cartilage more extensive, so that the 
aperture has become large enough to accom- 
modate the femoral condyle. The unlocking 
of a knee by manipulation makes it immedi- 
ately more comfortable but does not restore 
it to anatomical normality, and such a knee 
is almost certain to give trouble in the future. 
For this reason meniscectomy should not be 
delayed in a patient whose occupation is such 
that a further attack might be likely to put 
him in danger of serious injury. In others, 
open operation is usually not advised until the 
knee has given trouble more than once. 

After-t~eatment—Certain manipulations, in 
particular those requiring an anesthetic of 
full surgical degree, may be followed by pain, 
and preparations should be made accordingly. 
Pain is unusual after manipulation of the feet. 
Physical treatment under a masseur or mas- 
seuse is an essential sequel to almost every 
manipulation and should begin preferably on 
the following day. 


The Effect of Heat on the Blood Volume 
and Circulation 
H. C. Bazett, M. D., Philadelphia. In the J. 
A. M. A., 111:20:1841, Nov. 12, 1938. 


In a peripheral area, such as a limb exposed 
to heat, dilatation of the vessels occurs so 
that the blood contained in the area is much 
greater. Simultaneous heating of the whole 
surface of the body should increase the blood 
content of the skin, probably by half a liter 
or more. Such a redistribution of blood de- 
mands either an increase in blood volume or 
a compensatory reduction of the vascular bed 
in other areas. 

The dilatation is accompanied by a very 
rapid flow. For instance, Prinzmetal and Wil- 
son describe in the normal arm an increase 
from a blood flow of 1.7 cc. per hundred cubic 
centimeters per minute in a bath at 24 C. 
(75.2 F.) to one of 14.9 cc. in a bath at 45 C. 
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(113 F.). The greater part of this increasej 
flow depends on an increased cutaneous cip 
culation, though in such changes the deeper 
flow to the muscles may also be somewhat 
increased. 

The vasodilatation in the skin is accompa 
nied by a considerable rise in capillary pres 
sure, as has been demonstrated by Landis, and 
this increase in capillary pressure affects fluid 
transudation, so that edema may accumulate 
under appropriate conditions at a more rapid 
rate at the higher temperatures. 

The subject of water loss from the skip 
is of such importance to physical therapists 
that it deserves a few moments of digres- 
sion. This loss may be considered under 
three heads: (a) water evaporated from fluid 
transudates of the blood without the interven 
tion of the sweat glands; (b) invisible sweat 
—invisible since it is evaporated as rapidly 
as it is secreted—and (c) visible sweat. Loss 
from fluid transudates can be distinguished 
from that due to sweat by the fact that ther 
is no loss of chloride with fluid transudates. 
It is the only method of water loss in the skin 
in those animals (and the occasional human 
subjects) which are devoid of sweat glands. 
In treatment by heat this loss can be entirely 
prevented if a moist environment is used in 
stead of a relatively dry atmosphere. On the 
other hand, fluid loss from sweating cannot 
be prevented; sweating can, however, prob- 
ably be minimized if the rate of rise of tem- 
peratures is kept low. Insensible loss from 
the skin amounts to some 15 cc. per square 
meter per hour or more under normal resting 
conditions and may exceed 50 cc. on exposure 
to heat. Gross sweating may give losses of 
the order of 500 cc. per square meter per hour. 

That a rise in central temperature may it- 
duce vasodilatation can be seen in the dilata 
tion observable in the vessels of the arm when 
the feet are immersed in hot water. This 
does not appear to be reflex in origin, for it 
occurs only after a considerable delay, and 
then only when the internal temperature is 
rising. Such a dilatation is induced through 
nerve channels and is absent in a sympa 
thectomized limb. 

In response to heat not only is dilatation 
observable in the skin but there is a com 
pensatory construction in the central 


particularly in the splanchnic area. The re 


flex character of this response is most readily 
demonstrated in the central vasodilatation in- 
duced on exposure of the skin to cold, for the 
change then develops very rapidly. Constri¢ 
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tion of the central vessels is essential in the 
adjustment to rapid changes on two grounds: 
(1) to prevent too great a lowering of the 
effective peripheral resistance, which would 
either lower blood pressure or demand a very 
large cardiac output to maintain the pressure 
level; (2) to compensate for any increase in 
the vascular bed in the skin by a reduction 
in the central vessels. On the balance of these 
two compensations depends the effect of heat 
on cardiac output and blood pressure. 

Mild heat usually produced a slight fall in 
blood pressure; with greater heat the in- 
creased cardiac output becomes the more im- 
portant factor and the blood pressure is in- 
creased; in either case some constriction of 
central vessels is probably present. In the 
early stages this central arteriolar constric- 
tion combined with contraction of blood res- 
ervoirs such as the spleen, is able to maintain 
the vascular bed within normal limits and 
to insure an adequate venous return to the 
heart. In later stages reduction of the blood 
volume through sweating coupled with the 
continued dilatation of all the vessels in the 
skin makes the maintenance of an adequate 
venous return very difficult or impossible. To 
meet such emergencies, contraction of the cen- 
tral vessels has to be extended, and arteriolar 
constriction may be employed for its effect on 
the volume of the vascular bed rather than 
for that on peripheral resistance. Under such 
conditions the total effective peripheral resist- 
ance may be raised above the normal value in 
spite of the lowered resistance in cutaneous 
areas, and the blood pressure may be elevated 
even though adequate levels of venous return 
and cardiac output are not successfully main- 
tained. Consequently, a considerable rise of 
blood pressure on exposure to heat may not 
be evidence of a good reaction; on the con- 
trary, it is apt to indicate that intense arteri- 
olar vasoconstriction has been necessary. In 
this case it provides a warning that the strain 
is severe. 

The only alternative adjustment to com- 
pensatory vasoconstriction is an increase in 
blood volume. Evidence of such an increase 
in the earlier stages of exposure to heat has 
been advanced by many. There is a slight 
initial reduction of the hemoglobin, red cell 
and serum protein concentrations on exposure 
to warmth. Such lowered concentrations are 
those to be expected if, through slight vaso- 
constriction in the splanchnic area, the capil- 
lary pressure in the intestinal s is re- 
duced and more fluid is absorbed to dilute the 


Tue PuysioTHERAPY REVIEW 


103 


blood. Changes of this type are usually tem- 
porary, for with acute exposure to heat the 
water loss is greatly increased and may re- 
sult in dehydration, so that later the opposite 
effects of increased hemoglobin, red cell and 
serum protein concentrations may be seen. 

In the later stages, when the rate of fluid 
loss has been much increased through sweat- 
ing, the blood volume can probably be reduced 
10 percent, 20 per cent or more below the 
normal volume. According to Kopp and Solo- 
mon, reductions in plasma volume of from 10 
to 32 per cent are common. 

In spite of such a reduction in blood vol- 
ume, the cardiac output may be maintained 
through the other adjustments already dis- 
cussed. However, this is attained only with 
difficulty, and any relatively slight additional 
stress may create inefficiency. 

In producing acute pyrexia, dehydration 
must be avoided as far as possible. By the 
use of humid conditions evaporation from the 
skin, independent of sweating, may be avoided, 
saving from 10 to 15 per cent of the total 
loss. This 10 per cent loss may make all the 
difference between a critical and a noncritical 
loss. Loss from sweating cannot be prevented. 
Deductions that shock is more liable to occur 
in a moist atmosphere are erroneous; they 
depend on a failure to lower the temperature 
used in proportion to the higher humidity em- 
ployed. Electrical methods of heating— 
whether by short or by long waves, by electric 
field or by electromagnetic field—are valuable 
but are not necessarily superior, in fact they 
may sometimes even be inferior to other meth- 
ods of heating. For local application of heat, 
electrical methods have many advantages in 
that they can be applied to localities almost 
inaccessible to other modes of heating. In 
addition they may allow some slight prefer- 
ential heating of certain tissues according to 
the type of wave used. For the induction of 
general pyrexia they have no essential ad- 
vantages; on the contrary, the maintenance 
of an adequate humidity is rendered some- 
what more difficult. 

Fluid given by mouth should be 0.2 or 0.3 
per cent salt solution. Higher concentrations 
of salt are not indicated, since such solutions 
are adequate to replace loss of salt in the - 
sweat. Should vomiting occur replacement 
should be by intravenous route and then physi- 
ologic solution of sodium chloride with dex- 
trose may be employed. Hypertonic saline 
solution is contraindicated. 
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Cardiovascular failure develops through in- 
adequate venous return and is accompanied by 
restlessness. Since inadequate filling of the 
cardiovascular bed is the primary cause, a 
blood volume raised initially above the normal 
value is of great advantage. This may be at- 
tained by exposing the subject to mild heat 
continuously for a few days in advance of 
treatment. 

During treatment it is desirable to raise 
the body temperature with as little increase 
in brain temperature as possible, except per- 
haps in dementia paralytica. The common 
practice of keeping the face cool is therefore 
warranted, but with any such cooling the tem- 
peratures that are applied to the rest of the 
body must be intensified. For such cooling, 
or for cooling the whole body in an emergency, 
applications of lukewarm water under condi- 
tions favoring evaporation are indicated 
rather than of ice, for the latter causes super- 
ficial vasoconstriction and prevents the cool- 
ing extending to the deeper tissues. For the 
same reason, fluids given by mouth should be 
at room temperature and not iced. Iced fluids 
are probably less readily absorbed. Intra- 
venous infusions should be given at room tem- 
perature under conditions of high fever with 
failing circulation. 


Blood Supply and Calcification of Bones 


In the J.A.M.A., 111:21:1966, November 19, 
1938. 


Blair states that disuse is known to pro- 
duce rarefaction and bone atrophy. This rare- 
faction is due to the absorption of the mineral 
elements of bone. The cellular constituents 
remain and as activity is resumed the com- 
plicated bone sale is replaced. Activity is due 
to one thing only—the contraction and relaxa- 
tion of muscles controlling the extremity in- 
volved. Ischemia, even slight, will produce 
a localized acidosis in the pressure area. The 
change toward the acid reaction and toward 
the alkaline side appears to be accomplished 
quickly and by very little change in the blood 
supply. By the contraction and relaxation of 
muscles it would seem that these changes could 
be brought about in bone. It does not seem 
possible that reossification of bone is produced 
in any other way; weight bearing and. stress 
and strain can be ruled out because even the 
slight activity of a person confined in bed will 
prevent the atrophy of the bone or bones of 
a limb not encased in plaster. Alternating 
ischemia and hyperemia can produce a com- 
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parative alternation in the hydrogen ion con. 
tent of tissue fluids. It is assumed that dur. 
ing a rest period when muscles are relaxed 
particularly just after exercise, when arterial 
flow is markedly increased, a swing toward 
the alkali side is taking place. Phosphatase 
acts best in hydrolysis of the phosphoric ester 
in an alkaline medium. At this period inorganie 
phosphates should increase in the tissue fluids, 
Muscular contraction taking place produces 
an ischemia, a lower hydrogen ion concen- 
tration, and as a more acid reaction develops 
more calcium is ionized and the tissue fluide 
are able to hold in solution a higher super- 
saturation of calcium. As muscular relaxa- 
tion takes place and the swing is again toward 
a higher hydrogen ion concentration, the law 
governing salts that are soluble with difficulty 
causes a precipitation of the complex bone 
salt, composed of calcium carbonate and cal 
cium phosphate. Theoretically it would seem 
that the clinical use of alternating suction 
and pressure, by increasing and diminishing 
the blood supply to the part by contraction 
and relaxation of the muscles, might aid in 
the production of union. 


The Treatment of Pneumonia 


John J. Cassidy, M.D., Wilmington, Delaware. 
In the Delaware State Medical Journal, 
X:10:213, October 1938. 


A method of treatment which, while not 
specific, can be carried out with any other 
form of treatment which has been instituted, 
is diathermy. This treatment gives so much 
relief to the patient that whenever it is avail- 
able, it should be used. Either the conven- 
tional long wave or the newer short wave 
current may be used, with expectation of 
achieving the same results. In our small 
series of cases of pneumonia treated with this 
method and supportative treatment, we could 
not quote any decrease in the death rate but 
can state that after treatment the patient was 
much more comfortable. The usual reaction 
was a profuse sweat, a fall in temperature 
of between one and two degrees, usually fol- 
lowed by a period of one to three hours sleep 
from which the patient awoke quite refreshed. 
The termination of the condition is by lysis 
rather than by crisis and is accompanied by 
a very loose non-irritating cough productive 
of great amounts of pus. After a treatment, 


many of the patients commented on how well 
they felt and remarked on how they seemed 
to be free of pain. 
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Peripheral Brachial Paralysis in Infants 
and Children 


By J. Edgar Morison, M.B., B.Sc. In the 
Archives of Disease in Childhood, 13:76:30, 
December 1938. 


Summary 


The progress over a number of years of 
an unselected group of cases with birth and 
postnatal brachial nerve palsies has been re- 
viewed and an attempt made to describe and 
correlate the changes with the possible site 
of traumatism. 

Although the distribution of paralysis in 
birth palsies supports in general a rupture 
of the nerve roots from forcible overstretch- 
ing a variable picture is presented. Two post- 
natal injuries depart so much from any such 
picture as to suggest the involvement of the 
posterior cord or the nerves derived from it, 
possibly by organization of an exudate from 
a traumatized shoulder joint. 

In the etiology of birth palsies the one al- 
most constant factor is interference from 
without. Other factors are important as they 
increase the necessity for this. 

Slightly less than one-third of the birth 
palsies made a complete recovery, and this 
occurred within the first three months. 

Emphasis throughout, especially in treat- 
ment, should be on the muscle balance of 
joints, best determined by a study of volun- 
tary movements, and on the prevention of con- 
tractures. 


Orthopedic Aspects of Sciatica 


W. A. Cochrane, F.R.C.S.Ed. In the British 
Medical Journal, No. 4067, December 17, 
1938. 


Circumstances Leading to Sciatica 


It may be submitted, then, that many cases 
of sciatica have their explanation in the op- 
eration of a chain of circumstances consisting 
of: (1) the special anatomic form of the 
patient, who is either of the unduly heavy 
or unduly slender build; (2) functional de- 
compensation of the supporting structures of 
the low back, mainly muscular, often added to 
by advancing age, unsuitable occupation, in- 
creasing weight, debility, and a toxic factor, 
and leading to faulty posture with exaggera- 
tion of the normal lumbosacral angle. Such 
faulty and imperfect use, combined with de- 
generative changes in the disks and the pres- 
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ence of anatemical variations in the lumbo- 
sacral level, lays the subject open to repeated 
minor traumata affecting the articulations 
and their supporting ligaments. The trauma 
is often the precipitating factor, operating 
upon an area ill prepared to receive it. It is 
often a trauma which, if the individual had 
been a physically well-educated person pos- 
turally, would never, by reason of the func- 
tional and positional reserve of the parts con- 
cerned, have produced evil effects. No part 
of the body can be used wrongly without the 
rest of the body suffering and, conversely, if 
one regards the problem only as a local one 
without reference to the re-establishment of 
correct use of the body as a whole, it is not 
easy to effect a permanent and satisfactory 
cure. 


Vascular Reactions to the Contrast Bath in 
Health and in Rheumatoid Arthritis 


By A. Woodmansey, M.Sc., F.I.C., D. H. Col- 
lins, M.D., and M. M. Ernst, M.R.C.S. In 
the Lancet, CCX XXV :6015:1350, December 
10, 1938. 


Summary 


1. Contrast bath is described which allows 
the skin temperatures of an immersed fore- 
arm and distal parts to be taken. It was 
found that the best reaction (active contrac- 
tion and relaxation of blood vessels and in- 
creased blood-flow) is obtained when hot wa- 
ter is applied for 6 minutes and cold for 4 
minutes. 

2. Patients with rheumatoid arthritis gave 
poor reactions, probably because the blood- 
flow is attenuated in limbs disused through 
arthritis. Some healthy women also gave fee- 
ble reactions, probably because of inherent 
lack of adaptability in their peripheral cir- 
culation. 

3. This inherent defect may increase the 
susceptibility to, but is not the primary cause, 
of rheumatoid arthritis. The greater inci- 
dence of vascular deficiency in women may ac- 
count for the prevalence of severe and in- 
tractable forms of rheumatoid arthritis in 
them. 

4. It is suggested that the so-called pri- 
mary rheumatoid arthritis with vascular 
signs and symptoms is rheumatoid arthritis 
(probably of infective origin) in a person 
with constitutional vascular defect. Disease 
brings the vascular failure into greater prom- 
inence. 
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Hydrotherapy in Rheumatic: Disorders 


By Drury Pennington, B.A., M.B., B.Ch. 
(Camb.). In the British Journal of Physi- 
cal Medicine, 1:11:375, November 1938. 

Technique of Bathing 


As the patient is of a nervous type she will 
probably display evidence of suffocation if the 
bath rises abot e the waist when she is seated. 
The temperature of the bath, too, should not 
exceed 92 to 97 F.—technically a warm bath 

until she has become acclimatized, not only 
to that temperature, but to deeper immersion 
at each bath. Once she is habituated to 
immersion up to the neck, and that may take 
three or four baths, the bath temperature may 
then be increased and the duration of the 
bath extended from an initial 5 to 10 minutes 
to 20 or more. 

These preliminary immersions do but little 
more than educate a nervous patient to 
undergo a real treatment, where the bath tem- 
perature is hot enough, that is, 100 to 105 F., 
to induce an artificial fever and stimulate the 
skin to sweat. This latter process being the 
main objective, the procedure after the bath 
should be as follows: When the patient 
emerges from the water, wrap her, without 
drying her, in a large and warmed towel; in 
the absence of this, a bed sheet and blanket 
is effective. Then place her in bed between 
more blankets and, without removing the 
enveloping sheet, place one or two hot-water 
bottles on either side of her, wrap her up to 
the neck and open the window. Allow her 
to sweat profusely, for not longer than ten 
minutes. There is nothing to be gained by 
prolonged sweating which needlessly invites 
exhaustion. 

Ten minutes after sweating commences, 
therefore, unwrap the patient and give her a 
tepid sponge-down, with water to which a 
handful of bicarbonate of soda has been added. 
Then dry the patient thoroughly. 

Improvement, if it occurs at all, should be 
evident after a course of twelve baths given 
not oftener than twice a week. 


Mud Packs 


The most readily available form of “mud” 
is a paste made with Fuller’s earth. The 


main advantages of this are that, being of 
low heat-conductivity, a much higher tem- 
perature can be tolerated by the skin than is 
possible with plain water; a mud pack, there- 
fore, can be placed on a knee or other joint 
at a temperature of 110 to 120 F., without 
undue discomfort. The actual temperature 
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ordered for a first application, however, 
should be based upon an examination of the 
texture of the area of the skin which is to be 
covered. In dealing with the hip, the skin 
of the thigh and buttock will be less sensitive 
than that of the axilla, and so on. The mud 
should be applied liberally both in extent and 
thickness; the latter should be not less than 
a quarter of an inch. A further advantage of 
Fuller’s earth is its alkalinity. It is a de 
batable point as to whether the many medici- 
nal muds on the market are superior to Ful 
ler’s earth, except as regards cost. There may 
be some truth in the claim of Pistany mud 
over many others, but if so, it would appear 
attributable to its high sulphur content. 


Paraffin Wax 


Allied in procedure and therapeutic effect 
to the use of mud packs is the use of paraffin 
wax. This again conducts heat very slowly 
and thus can be applied at moderately high 
temperatures, for example, 120 to 125 F. This 
should be painted on, in the hot and liquid 
state, with a broad varaish brush, and, a 
each layer cools on the skin, another coating 
should be applied until the thickness is about 
that of two half-crowns placed one on the 
other. The choice between a mud and a wax 
pack, which gives very similar results, lies 
in the fact that the wax is lighter in bulk and 
therefore tolerated more comfortably. 


Blood Flow and Vasomotor Reactions in 
the Foot in Health, in Arteriosclerosis and 
in Thrombo-Angiitis Obliterans 


Paul Kunkel and Eugene A. Stead, Jr. In the 
Journal of Clinical Investigation, XVII:6: 
715, November 1938. 

Summary and Conclusions 

1. Measurements of the blood flow in the 
foot in health, in arteriosclerosis, and in 
thrombo-angiitis obliterans were made under 
standard conditions by the plethysmographi¢e 
method. The flow was recorded as cubic 
centimeters of blood per minute per 100 ct. 
of tissue. 

2. The blood flow to the foot reached @ 
constant level after 30 minutes at 43 C. The 


flow at this temperature has been designated 


as the “maximal” flow. 

38. The average maximal blood flow to the 
foot in normal persons was 17.1 cc., with the 
highest 25.9 and the lowest 11.1 cc. Ninety 
per cent of the flows were between 13 and 
20 cc. The average difference in the maximal 
flow in the right and left foot was 1.8 cc. 
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4. The maximal blood flow in the foot 
showed no appreciable decrease with age (17 
to 67 years) in the presence of a normal 
cardiovascular system. 

5. The average maximal blood flow in the 
hand per equal volume of tissue was twice 
that in the foot. When calculated in relation 
to skin area the maximal flow in the hand was 
30 per cent greater than that in the foot. 

6. The vasomotor reactions of the hand 
and foot were qualitatively similar. The 
rhythmic respiratory waves observed during 
normal breathing resulted from the changes 
in venous pressure associated with respira- 
tion and were not of vasomotor origin. A 
deep inspiration, however, induced constric- 
tion of vasomotor origin in both the hand and 
the foot. 

7. In arteriosclerosis and thrombo-angi- 
itis obliterans the maximal blood flow to the 
foot was reduced 50 per cent without symp- 
toms or trophic disturbances. When the flow 
was reduced to one-third the normal value, or 
to the level of 5 cc. or below, symptoms or 
trophic disturbances usually occurred. 

8. In both arteriosclerosis and thrombo- 
angiitis obliterans severe intermittent claudi- 
cation in the calf was in some cases incapaci- 
tating, though the blood flow in the foot was 
as great as in many normal individuals. Thus 
the presence of an adequate supply of blood 
to the foot did not eliminate the possibility 
of obliterative disease involving the vessels of 
the calf muscles. 


Physiotherapy and Orthopedics 


By W. Sayle Creer, M.Ch. (Ortho.), F.R.C.S. 
In the British Journal of Physical Medi- 
cine, 1:12:420, December 1938. 


The importance of the prevention of stiff- 
ness of joints and’ wasting of muscles is su- 
preme. Many adults develop stiffness of the 
fingers with a rapidity which is amazing. 
Two or three days will cause such limitation 
of movement that twelve months of treatment 
may be required to restore mobility, whereas 
the stiffness which results from only seven 
days of lack of attention may become perma- 
nent. It is not surprising then that, in the 
interests of our patients’ future welfare, we 
concentrate on simple measures which prevent 
a prolonged or permanent disability. We are 
not always successful. A small percentage 
of patients, for reasons which are still ob- 
scure, develop rigidity of joints, particularly 
those of the hand, despite our most energetic 
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efforts of prevention. 
idity is permanent. 

Under the control of the massage staff, the 
patients attend in classes to be put through a 
simple series of finger, elbow and shoulder 
movements. The competitive spirit of such 
classes plays a very strong part in the main- 
tenance of the morale of the patients. Fur- 
ther exercises are given in the form of occu- 
pations similar to those which form the in- 
dividual’s usual work. The men hammer nails 
into blocks of wood, and pull them out again 
or practice forearm movements by inserting 
large screws into the wood. The women dust 
the department, sew and knit or make and 
unmake a bed kept for the purpose. Not only 
do these constitute exercises in themselves, 
but they impress on the patients that they 
are not so crippled as perhaps they imagined. 
On the removal of the plaster it is rarely 
necessary to order any massage at all. The 
joints emerge freely mobile and require only 
ordinary use to remove the feeling of stiff- 
ness, 


Unfortunately this rig- 


The Septic Hand 


Sir David Wilkie, M.D., Ch.M., F.R.C.S. In 
the British Medical Journal, London, Satur- 
day, December 3, 1938. No. 4065. 


Rehabilitation in Hand Infections 


The acute phase of infection commands our 
interest and attention. All too often the slow 
tedious phase of convalescence receives but 
scanty care. Almost without exception infec- 
tions of the hand and forearm are fol- 
lowed by fibrosis with its attendant stiff- 
ness. The more protracted the suppuration 
the greater will be the resultant disability 
from cicatricial fibrous tissue. When pus has 
formed and has localized, generous incisions 
allowing of the freest drainage will, by has- 
tening resolution, diminish the subsequent 
fibrous contractures. 

It is very desirable that those who are re- 
sponsible for the treatment during the acute 
inflammatory phases should also supervise the 
subsequent treatment by physical therapy. 
While few would challenge the value of com- 
plete rest to the part during the early acute 
phase of the inflammatory reaction, few would 
deny the benefits of active movement and of 
exercise once the florid spreading stage is over 
and the early dangers are past. Apart from 
the sloughing of tendons and the involvement 
of joints which give permanent stiffness, we 
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have the adhesions in tendon sheaths, the 
fibrosis in the fiscial planes between the mus- 
cles, the fibrous plaques which form where 
tissue was destroyed. If the thought of 
function be kept uppermost in our minds in 
conducting the treatment in the stages which 
follow that of the invasive process, we shall 
never permit the development of the unbreak- 
able barriers to movement which determine 
crippledom in the neglected case. 

Massage and passive exercise have their 
place, but active movement controlled and 
guided by the patient’s will is the effective ele- 
ment in treatment. The workshop now forms 
an essential part of the equipment of the con- 
valescent institution. Our responsibility for 
treatment does not end until the maximum 
of usefulness has been restored. 


Manipulation of Difficult Joints 


By George Perkins, M.C., F.R.C.S. In the 
British Medical Journal, No. 4067, Decem- 
ber 17, 1938. 


The Foot 


Much misunderstanding about painful feet 
comes from the obsession—shared by patient 
and doctor—about the arches of the feet. The 
patient believing that a fallen arch is the 
sole reason for pain in the foot, demands 
either from the doctor or from the instru- 
ment-maker a support to restore his arch; 
and often the doctor weakly accedes to the 
request. It would be so much better if we 
all thought in terms of joint movement in- 
stead of arches. When confronted with a 
patient who complains of painful feet our line 
of reasoning should be, I think, as follows: 
Is the cause of the pain purely mechanical, 
due to the stress of weight-bearing or of walk- 
ing? If so, can we do anything to diminish 
the stress? If one movement is painful, 
manipulation will often cure. If the patient, 
when standing or walking, is using the ex- 
treme range of movement of any joint and so 
putting tension on ligaments we can often 
increase the range of movement by manipula- 
tion. 

Foot supports have only three useful func- 
tions. They can, by making the bearing sur- 
face of the shoe fit the under surface of the 
foot, increase the weight-bearing area; and 
they can take pressure off any portion of the 
foot that is tender. Lastly, they can restrict 


the movement of a joint to its painless arc; 
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rather than do this, however, it is often bet. 
ter to attempt by manipuiation to restore 4 
painless range of movement. 

The supreme importance of the toes in walk 
ing is not sufficiently appreciated. 
cases of metatarsalgia—thought by the pa 
tient to be caused by a dropped anterior arch 
—arise because the toes are clawed—that ig, 
flexed at the interphalangeal and extended at 
the metatarso-phalangeal joints. These toes 
often can be straightened either gradually by 
the repeated manipulation of a masseuse or 
rapidly by manipulation under anesthesia. 


Rheumatic Headache 


By James Cyriax, M.D. In the British Med 
ical Journal, No. 4069, December 31, 1938, 


Treatment 


In fibrositis of the scalp, treatment is not 
difficult. Massage must be given daily until 
the symptoms have gone. In advanced cases 
the thickenings in the scalp do not disappear; 
they merely cease to hurt. Provided the cor- 
rect spots are massaged firmly and persist 
ently there should be next to no failures. The 
diffuse occipital fibrositis that so often fol 
lows influenza may yield immediately to one 
treatment and not return. When there is 
long-standing induration of the scalp, mas- 
sage may have to be continued for some 
months. I have not tried the effect of infiltra- 
tion of the scalp areas with procaine, partly 
because in my experience this treatment, ad- 
mirable for muscle, is useless for lesions in 
fibrous tissue, and partly for fear of inject- 
ing the procaine solution into a vein with 
intracranial connections. 

In rheumatism of the cervical muscles these 
must receive deep friction across their fibers, 
followed by passive stretching, and the in 
creased range must then be maintained by 
active exercises. In mobilizing the neck day 
by day particular attention should be given 
to lateral bending which is often more limited 
than flexion and extension or rotation. If 
tender spots persist in the muscles after ade 
quate massage their infiltration with 1 in 200 
watery solution of procaine often is very help- 
ful. Fibrous tissue in a muscle can to some 
extent be softened by injections into it of 4 
1 in 50 solution of procaine in olive oil, and 
this is more worthy of trial than the watery 
solution in cases where the muscle feels rough 
and stringy. 
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Book Reviews 


APPLIED ANATOMY: FUNCTIONAL 
AND TOPOGRAPHICAL. By Robert H. 
Miller, M.D., Associate Professor of Anatomy 
in the University of Tennessee, College of 
Medicine, Memphis, Tennessee; formerly As- 
sociate Professor of Surgery in Charge of 
Operative Surgery; formerly Attending Sur- 
geon to the Memphis General Hospital, Mem- 
phis. Cloth. Price, $6.50. Pp. 484, with 55 
engravings and 16 colored plates. Philadel- 
phia: Lea & Febiger, 1938. 

This volume is designed to correlate the 
encyclopedia of tacts about the various struc- 
tures of the human body which are described 
in a textbook of descriptive anatomy with the 
dynamics and function of the living body. 
Topographical landmarks are brought out, and 
the author states that the student is aided in 
developing a “Roentgen eye.” 

There are some excellent illustrations and 
the book would be improved if the number 
of these illustrations were increased. It does 
offer a practical summary of the essentials of 
anatomy which are useful to refresh the 
memory on the daily anatomical problems as 
they arise. It is recommended as a prac- 
tical book on functional and topographical 
anatomy. 


A MANUAL OF FRACTURES AND DIS- 
LOCATIONS. By Barbara Bartlett Stimson, 
M.D., Med. Sc.D., F.A.C.S., Associate in Sur- 
gery in the College of Physicians and Sur- 
geons, Columbia University; Assistant At- 
tending Surgeon to the Presbyterian Hospital, 
New York City. Cloth. Price, $2.75. Pp. 
214, with 95 engravings. Philadelphia: Lea & 
Febiger, 1939. 


This manual gives an outline of the diag- 
nosis and treatment of fractures as used by 
the staff of the fracture service of the 
Columbia-Presbyterian Medical Center of 
which the author has been an active member 
from its beginning. It is not an exhaustive 
treatment but is a useful handbook which 
offers the fundamental knowledge required of 
every medical student and:general practitioner 
without burdening them with the detailed in- 
formation demanded of the expert. It is well 
illustrated with excellent line drawings, and 
the technic of treatment is clearly and con- 
tisely presented. 
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A TEXTBOOK OF HISTOLOGY: FUNC- 
TIONAL SIGNIFICANCE OF CELLS AND 
INTERCELLULAR SUBSTANCES. By E. 
V. Cowdry, Professor of Cytology in the 
School of Medicine, Washington University, 
St. Louis, Missouri. Second Edition. Cloth. 
Price, $7.00. Pp. 600, with 323 illustrations. 
Philadelphia: Lea & Febiger, 1938. 


This is a textbook of histology which gives 
a conception of cells and elementary tissues 
in the many environments in which they 
normally exist. Organs and systems are 
stressed in order to relate structure and func- 
tion in the whole body. The author considers 
the subject under the following headings: 
water, the essential vital medium; the blood, 
the principal integrator; absorptive drainage 
into the blood; chemical integration by en- 
docrine products in the blood stream; intake 
of water, nutriment, accessory food factors 
and removal of waste; oxygen consumption 
and carbon dioxide elimination; regulation of 
constitution of blood and removal of waste; 
rapid neural integration in response to in- 
ternal and external stimuli; architectural sup- 
port; movement; perpetuation of the race, and 
unification, protection, and adjustment. 

In this second edition the author states that 
the book has been made easier to use as a 
laboratory guide by a consistent attempt to 
bridge the gap often present between gross 
and microscopic anatomy. He believes that 
the most effective aid in laboratory work is, 
as far as possible, to examine each organ first 
in the gross and then with hand lenses, to 
try to tease it apart with dissecting needles, 
to examine the pieces in the fresh condition 
with the microscope and finally to study tissue 
prepared by the best techniques available. 

This book can be highly recommended as a 
modern: textbook of histology for those stu- 


. dents who have hadi adequate preliminary 


training. 


YOUR CHEST SHOULD BE FLAT: THE 
DEEP CHEST MAKES BETTER SOIL FOR 
‘TUBERCULOSIS. By S. A. Weisman, M.D., 
F.A.C.P., Assistant Professor of Medicine, 
University of Minnesota, Minneapolis. Cloth. 
Price, $2.00. Pp. 145, with 74 illustrations. 
Philadelphia, New York, Montreal and Lon- 
don: J. B. Lippincott Company, 1938. 


In this volume Weisman presents evidence 
to support his conclusion that the person who 
has a deep, round chest is likely to be more 
susceptible to tuberculosis than is the person 
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with a normal flat chest. In his defintion of 
a flat chest he means that it measures about 
one-third less from front to back than from 
side to side. In measuring some 22,000 chests 
of Minneapolis public school children it was 
found that the average thoracic index in the 
boys ranged from 72 at the age of five years 
to 67 at the age of eighteen, and for girls 
they ranged from 71 at the aye of five years 
to 70.4 at the age of eighteen years. In his 
measurements of tuberculous and normal 
chests in adults he found the average thoracic 
index of 77 in the tuberculous and 67 in the 
normal adult male chest. Weisman believes 
that while we have always thought of the 
typical tubercular chest as flat, perhaps this 
flatness was illusory rather than real, and was 
caused by the habitually slumped posture of 
many tubercular patients. 

There is an important chapter on the meas- 
ures that should be taken by an individual to 
guard against the dangers of a deep chest. 
One of these measures is proper exercises. 
This volume is recommended to physical 
therapists. 


THE AMERICAN ILLUSTRATED MED- 
ICAL DICTIONARY: A COMPLETE DIC- 
TIONARY OF THE TERMS USED IN 
MEDICINE, SURGERY, DENTISTRY, 
PHARMACY, CHEMISTRY, NURSING, 
VETERINARY SCIENCE, BIOLOGY, MED- 
ICAL BIOGRAPHY, ETC., WITH THE PRO- 
NUNCIATION, DERIVATION, AND DEF- 
INITION. By W. A. Newman Dorland, A.M., 
M.D., F.A.C.S., Lieut.-Colonel, M.R.C., U. S. 
Army. With the collaboration of E. C. L. 
Miller, M.D. Eighteenth edition. Fabrikoid. 
Price, $7.00; thumb indexed, $7.50. Pp. 1,607, 
with 942 illustrations. Philadelphia and Lon- 
don: W. B. Saunders Company, 1938. 

The eighteenth edition of any book testifies 
to its continued pepularity. This is a con- 
cise, convenient, up-to-date medical dictionary. 
The definitions are sufficiently complete but 
clear and concise. Under the more important 
headings a considerable amount of collateral 
descriptive matter is included; for instance, 
under the principal diseases there is given an 
account of their etiology, symptoms, etc. 

Pronunciation and derivation have received 
careful attention. Since the last edition in 
1935 over 3,000 new words have been added. 
These new werds with the many new terms 
and improved definitions have increased the 
text of the volume by more than sixty pages. 
This dictionary is highly recommended. 
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SEX AND PERSONALITY: STUDIES ix 
MASCULINITY AND FEMININITY. 
Lewis M. Terman and Catharine Cox M 
Assisted by Jack W. Dunlap, Harold K. Ed 
ton, E. Lowell Kelly, Albert D. Kurtz, E. Alig 
McAnulty, Quinn McNemar, Maude A. Me. 
rill, Floyd L. Ruch, and Horace G. Wyatt 
Cloth. Price, $4.50. Pp. 600. New York am 
London: McGraw-Hill Book Company, 193% 

This is a report of a very thorough ani 
careful investigation of masculinity and 
femininity from the psychologist’s standpoint 
It is common belief that the sex factor is a 
important one in the determination of th 
emotional and psychologic behavior of mep 
and women, and yet this has been based chiefly 
upon conjecture and superficial observations 

The authors have utilized the most recent 
objective tests in their study of this problem 
and in their report is a wealth of informativ 
data. The material presented is chiefly of 
academic nature, but contains much informa 
tion which would be of interest for the anthre 
pologist, psychiatrist and psychologist. Spe 
cial studies on the effects of marriage and m 
homosexuality are of particular interest. Th 
volume is an excellent reference on the sub 
ject matter of sex and personality. 


WHAT IT MEANS TO GROW UP: A 
GUIDE IN UNDERSTANDING THE DBE 
VELOPMENT OF CHARACTER. By Frits 
Kiinkel, M.D. Translated by Barbara Keppel 
Compton and Hulda Niebuhr. Cloth. Price, 
$2.00. Pp. 180. New York and London: 
Charles Scribner’s Sons, 1936. 


Even in our present civilized world life 
still remains a “struggle for existence.” Ther 
are certain definite problems to which all must 
make adjustments. Superficially these have 
to do with work and occupation, love and mar 
riage, friends and society. In the background 
however, are the age-old problems relating 
to self preservation, sex, and the herd instinct 
Whether or not an individual makes adequatt 
adjustments to these major problems depends 
very much upon his childhood training. The 
regulation of desires, the use of compromise 
and substitution, and the development of @ 
wholesome philosophy must be achieved it 
passing from childhood to adult status. 

The author has written a very interesting 
and instructive story about this process o 
“growing up,” and the reader should find this 
book very worth-while. 
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MEDICAL APPLICATIONS OF THE 
SHORT WAVE CURRENT. By William Bier- 
man, M.D., Attending Physical Therapist, 
Mount Sinai Hospital, New York City; As- 
sistant Clinical Professor of Therapeutics, 
New York University College of Medicine. 
Physical and Technical As~ects by Myron M. 
Schwarzschild, M.A., Physicist, Beth Israel 
Hospital, New York City, Instructor of Phy- 
sics in Radiology, New York University Col- 
lege of Medicine. Cloth. Price, $5.00. Pp. 
$79, with 85 illustrations. Baltimore: William 
Wood & Company, 1938. 

This monograph on short wave diathermy 
is divided into two parts. Part one considers 
the history and the physics of the short wave 
current, temperature determinations in the 
living human, the physiologic responses to 
jocal heat and short wave current and the 
question of the specific effect of short wave 
eurrent. 

Part two is devoted to clinical considera- 
tions and discusses the technic and the use 
of the short wave current in diseases of the 
locomotor, respiratory, circulatory, digestive, 
genito-urinary, and nervous systems, in local 
infections, in diseases of the eye, ear, nose 
and throat and in a number of miscellaneous 
conditions. 

This volume gives a complete digest of the 
literature on the use of short wave diathermy 
in the treatment of various diseases, and it 
contains an excellent bibliography. The dis- 
cussion of the physics of this subject can be 
read with interest by physicists but is out of 
range of most physicians and physical ther- 
apists. The monograph is recommended to 
physicians interested in the medical applica- 
tions of short wave current. 


HOW TO STUDY. By Samuel Kahn, M.D., 
PhD., Head, Department of Psychology, 
Commerce University of the South, Atlanta, 
Ga. Cloth. Price, $2.00. Pp. 158. Boston: 
Meador Publishing Company, 1938. 

Study is necessary as long as we live. A 
good student will develop certain effective 
habits, patterns and policies which will give 
such a person a better personality, more con- 
fidence and more happiness. Being a good 
student teaches one how to face, understand 
and solve problems. Life, whether academic, 
mechanical, social, political or professional, is 
always full of problems. This volume gives 
Many rules on how to study, and it can be 
tead with profit by every student. 
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THE RHEUMATIC DISEASES: A 
COURSE OF LECTURES ARRANGED BY 
THE MEDICAL STAFF OF THE ST. JOHN 
CLINIC AND INSTITUTE OF PHYSICAL 
MEDICINE. Edited by Sir Leonard Hill, 
M.B., LL.D., F.R.S., Director of Research, St. 
John Clinic and Institute of Physical Medi- 
cine, and Philip Ellman, M.D., M.R.C.P., Phy- 
sician to St. John Clinic and Institute of 
Physical Medicine, London. With a foreword 
by Sir Arthur MacNalty, K.C.B., M.D., 
F.R.C.P., Chief Medical Officer to the Ministry 
of Health. Cloth. Price, $4.00. Pp. 270, with 
46 illustrations. Baltimore: William Wood & 
Company, 1938. 

This volume is a collection of the lectures 
delivered by the medical staff of the St. John 
Clinic and Institute of Physical Medicine. 
These lectures have been somewhat modified 
to insure, as far as possible, continuity and 
suitability for publication. 

The whole subject of chronic arthritis is 
of interest to those specializing in physical 
therapy. This book is of special value to 
physical therapists because of the excellent 
chapters on the physical basis of physical 
medicine, by H. J. Taylor; the physiological 
action of methods used in physical medicine 
in the rheumatic diseases, by Sir Leonard 
Hill; the indications for light therapy in rheu- 
matic diseases, by Albert Eidinow; the tech- 
nique of treatment by local and general ultra- 
violet irradiation of the skin in the rheumatic 
diseases, by Albert Eidinow; and hydro- 
therapy in the treatment of these conditions, 
by Francis Bach. 


SHORT WAVE THERAPY: THE MEDI- 
CAL USE OF ELECTRICAL HIGH FRE- 
QUENCIES. By Dr. Erwin Schliephake, 
Dozent of the University of Giessen. Author- 
ized English translation by R. King Brown, 
B.A., M.D., D.P.H. Second Edition. Price, 
21/—net. Pp. 296, with 148 illustrations. 
London: The Actinic Press, Ltd., 1938. 


This volume translated from the third Ger- 
man edition should be welcomed by all those 
interested in such a controversial field as short 
wave diathermy. The book gives the latest 
views published by Schliephake in his German 
treatises. The first section of the volume deals 
in a simple manner with the physics of the 
high frequency field. Evidently, however, the 
author either is not familiar with the work of 
the American investigators in this particular 
field or else he has ignored them. This is un- 
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fortunate for the writer seems not to under- 
stand the principles of the most efficient of all 
tissue heating methods—namely, heating by 
electromagnetic induction. 

The section devoted to experimental work 
is quite disappointing as well as unconvincing. 
It is concerned chiefly with phantom model 
experimentation from which too many assump- 
tions are made for living tissues. 

It is gratifying, however, to see that Schlie- 
phake does not take such a positive stand as 
formerly, for he states, “It must therefore in 
the first place be assumed that the biological 
effects rest, at least to some extent, on the 
production of heat. Although it was a fur- 
ther task of ours to search for some kind of 
specific electrical effect, the heating effect was 
so prominent that we were obliged, in the first 
place, to direct our attention to it.” 

His experiments showing that short wave 
diathermy is far more efficient than is con- 
ventional diathermy for the heating of human 
tissues is not new and confirms the work of 
investigators in this country. 

The final section of the book deals with 
treatment of human diseases by short wave 
therapy, and here imagination would seem to 
be about the only available limitation. The 
writer seems very optimistic in his presenta- 
tion. 

For those unable to read the original Ger- 
man text, this volume will give a first hand 
opportunity to familiarize themselves with the 
work of the much-quoted writer, Schliephake. 


GUIDING HUMAN MISFITS: A PRAC- 
TICAL APPLICATION OF INDIVIDUAL 
PSYCHOLOGY. By Alexandra Adler, M.D., 
Research Fellow in Neurology, Harvard Uni- 
versity. Cloth. Price, $1.75. Pp. 88. New 
York: The Macmillan Company, 1938. 


The author of this book is the daughter of 
the well-known individual psychologist, Alfred 
Adler. She has collected in a small volume 
some of the fundamental principles stressed 
in this school of psychiatric thought, arranged 
primarily for the layman. Simple everyday 
problems relating to mental adjustment to 
work, society and love are emphasized, and 
the importance of wholesome enlightenment 
during childhood and adolescence is made evi- 
dent. The lack of development of a proper 


“social attitude” in the child may well form 
the background for a future life of neu- 
roticism or of crime. 

On the whole the book furnishes a pleasant 
and interesting hour of reading. 
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PRACTICAL EXAMINATION OF PER. 
SONALITY AND BEHAVIOR DISORDERS, 
ADULTS AND CHILDREN. By Kenneth B 
Appel, M.D., Ph.D., Se.D., Assistant Professo 
of Psychiatry, Medical School, University of 
Pennsylvania, and Edward A. Strecker, MD, 
A.M., Se.D., Professor of Psychiatry, Medica 
School, University of Pennsylvania. Cloth, 
Price, $2.00. Pp. 219. New York: The Mae 
millan Company, 1936. 

There is a definite art in the examination 
of patients suffering from mental disorders. 
In this volume the authors present a well 
organized outline for obtaining a satisfactory 
history and for performing an adequate ex 
amination of psychiatric patients. It is in 
tended primarily for the student as a guide 
from which he may develop his own particular 
method should he later on devote himself to 
this special branch of medicine. 

The second half of the book is devoted t 
the personality study of the child and deals 
with the intellectual development and with the 
signs and symptoms of the early development 
of neurotic behavior in the child. The value 
of the child guidance clinic is explained and 
many helpful hints are presented. This book 
is by far the best handbook which has been 
published on this subject in recent years. 


SO YOU'RE GOING TO A PSYCHIA- 
TRIST. By Elizabeth I. Adamson, M.D. Cloth. 
Price, $2.50. Pp. 263. New York: Thomas 
Y. Crowell Company, 1936. 

This is another book intended primarily for 
the layman and dealing with the subject of 
abnormal behavior. There is no doubt that 
the layman today is more psychologically 
minded than ever before. He is aware that 
the problems of our present day supercivilized 
existence is fraught with many emotional con- 
flicts and difficulties in adjustment. The role 
of the psychiatrist today is more and more 
that of an advisor who may well help the indi- 
vidual avoid the development of more serious 
mental disorders rather than that of the old 
concept of a psychologist whose very name 
suggested some incurable and disgraceful 
malady. 

The author discusses some of the commonly 
recognized evidence of early neurotic behavior 
in the child and attempts to give a more 
wholesome slant on the entire subject of men- 
tal hygiene. 
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HOW TO LIVE: RULES FOR ‘HEALTH- 
FUL LIVING BASED ON MODERN SCI- 
ENCE. By Irving Fisher, LL.D., and Haven 
Emerson, M. D., Professor of Public Health 
Practice, Columbia University. Prepared in 
collaboration with the Hygiene Reference 
Board of the Life Extension Institute and the 
Advisory Board of the Vitality Records Of- 
fice. Twentieth edition. Cloth. Price, $2.50. 
Pp. 422, with illustrations. New York & Lon- 
don: Funk & Wagnalls Company, 1938. 

This is the twentieth edition of this prac- 
tical handbook giving the rules for healthfu’ 
living based on modern science. There were 
449 thousand copies of the previous editions. 

This volume is completely revised and re- 
written in simple non-technical language for 
the general public. It is a book to recom- 
mend to patients asking questions on how to 
live. The first part of the book considers the 
functions of the skin, clothing, housing, out- 
door living, bathing, diets, alcohol, tobacco, 
mouth hygiene, colon hygiene, work hygiene, 
exercise, relaxation, sleep and hygiene in gen- 
eral. The remaining two-thirds of the volume 
isan added feature of this edition and con- 
tains 32 articles on particular subjects, each 
written by a recognized authority. This book 
can be highly recommended. 


ORTHOPEDIC SURGERY. By Ralph 
K. Ghormley, M.D., Editor, Professor of 
Orthopedic Surgery (Mayo Foundation), 
Graduate School of Medicine, University of 
Minnesota; Associate in Orthopedic Surgery, 
The Mayo Clinic; Orthopedic Surgeon to St. 
Mary's and Colonial Hospitals, Rochester, 
Minn. Cloth. Price, $6.00. Pp. 500, with 363 
illustrations. New York: Thomas Nelson and 
Sons, 1938. 

The material in this voume appeared origi- 
tally in the Nelson Loose-Leaf Surgery. In 
this country there is an ever increasing in- 
terest in the care of the cripple, not only in 
the prevention and correction of deformities 
tut also in his rehabilitation in the social and 
industrial world. In most communities the 
orthopedic surgeon is the leader in this work, 
but he is assisted by physical therapists. This 
book should be a valuable reference book for 
those engaged in such work. 

There are chapters on examination of bones 
and joints, by Ghormley; tuberculosis of bones 
and joints, by Smith; infectious (pyogenic) 
arthritis, by Kulowski; syphilis, by J. S. 
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Speed; acute and chronic arthritis, by Hench; 
rickets and scurvy, by Johnson; malacic dis- 
eases of bone, by Bauer and Camp; osteitis 
deformans, fragilitis ossium, chondrodys- 
trophia fetalis, multiple cartilaginous exos- 
toses and acromegaly, by Key; osteochondrosis 
of growth centers, by Harbin; growth distur- 
bances of the spine, by Compere; congenital 
dislocation of the hip, by Freiberg; deformi- 
ties of the hand and clubfoot, by Kite; con- 
genital elevation of the scapula and congenital 
wryneck, by Schrock; Dupuytren’s and Volk- 
mann’s contractures, by Meyerding; diseases 
of the bursae, tenosynovitis and myositis, by 
Shands; slipping epiphysis, by Wilson; inter- 
nal derangement of joints, by Badgley; 
anterior poliomyelitis, obstetrical paralysis 
and cerebral spastic paralysis, by Ober; pro- 
gressive muscular dystrophy and amyotonia 
congenita, by Hough; the arthropathies, by 
Milgram; scoliosis, by Brewster; foot condi- 
tions, by Chandler; low back pain, by Ghorm- 
ley; and pyogenic osteomyelitis, by Phemister. 


CONCEPTS AND PROBLEMS OF PSY- 
CHOTHERAPY. By Leland E. Hinsie, M.D., 
Professor of Clinical Psychiatry, College of 
Physicians and Surgeons, Columbia Univer- 
sity; Assistant Director, New York State 
Psychiatric Institute and Hospital. Cloth. 
Price, $2.75. Pp. 199. New York: Columbia 
University Press, 1937. 


There are many theories which have been 
proposed to explain the cause of mental dis- 
orders. Consequently there are many theories 
which deal with the treatment of such dis- 
orders. The term “psychotherapy” is an all- 
inclusive one and refers to any procedures 
dealing with the treatment of the neuroses 
and the psychoses. 

In this book the author presents the general 
conceptions that prevail concerning the nature 
of mental processes and their aberrations. He 
discusses Freudian psychoanalysis, psychobi- 
ology of Meyer, individual psychology of Ad- 
ler and analytical psychology of Jung in 
simple, clear terms, explaining the rationale 
of therapy as proposed by these different 
schools of thought. He does not attempt to 
uphold any particular school of psychological 
training and points out the difficulty of 
evaluating matters of therapy. 

This book is heartily recommended to those 
interested in the field of psychiatry. 
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VOCATIONAL SERVICE 





For members of the Association. 


Apply to Mrs. Eloise T. Landis, Secretary 


University Hospitals 
Cleveland, Ohio 














NORTHWESTERN UNIVERSITY 
MEDICAL SCHOOL 


PHYSICAL THERAPY COURSE 


Under the direction of John S. Coulter, M.D., Asso- 
ciate Professor of Physical Therapy, and 
Miss Gertrude Beard, R.N. 

This course is approved by the American Med- 
ical Association, and credit toward a degree 
is granted in the School of Education of 
Northwestern University. It is n to a lim- 
ited number of graduates of accredited 
schools of Nursing and Physical Education. 


Thorough Courses are es in the fundamental 
subjects: ANATOMY (dissection), PHYSI- 
OLOGY, PATHOLOGY. Lectures, demon- 
strations and supervised practical work are 
given in: MASSAGE, THERAPEUTIC 
EXERCISE, HYDROTHERAPY, ELEC- 
TROTHERAPY, RADIATION, OCCUPA- 
TION THERAPY, PSYCHOLOGY OF 
THE HANDICAPPED, SOCIAL ASPECTS 
OF THE HANDICAPPED and PHYSI- 
CAL THERAPY DEPARTMENT AD- 
MINISTRATION. 


For application blank and further information 








address 
DEAN OF NORTHWESTERN UNIVER- 
SITY MEDICAL SCHOOL 
303 East Chicago Ave., Chicago, III. 
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